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1st Award-$4,000-Student Class
Niels Jorgen Gimsing, Hattensens Alle n, Copenhagen, Denmark
Technical University of Copenhagen (Graduate)
and
Hans NyVOld, Ulrikkenborg, Alle 62, Lyngby, Denmark
Technical University of Denmark (Graduate)
These students won $9,000 for bridge designs
American Bridge Division of United States Steel
recently awarded $44,000 in world-wide competition
for the best designs of small steel bridges. Professional
engineers and college engineering students partici-
pated. Designs came in from 50 states and 40 foreign
countries. From these entries, 15 winners were chosen,
eight professional awards and seven student awards.
They were selected under the supervision of the
American Institute of Steel Construction. The judges
were prominent consulting engineers and architects.
They judged the designs on the basis of originality,
economy, appearance and the utilization of steel. The
bridges had to carry two-lane traffic over a four-lane
interstate highway in accordance with AASHO stand-
ards. In addition to the winners, many of the designs
entered were so outstanding that they will be pub-
lished later.
Bridge design is a good example of what can be
done with steel and imagination. But, it's only one
example. There are thousands of other uses for steel
. . . and it takes thousands of men to make and sell
steel. If you want to know about engineering oppor-
tunities at U.S. Steel, write to United States Steel, 525
William Penn Place, Pittsburgh 30, Pennsylvania.
USS is a registered trademark
United States Steel
1st Honorable
Mention-S2,000
Student Class
James C. Costello
21 Leeson Park, Dublii
Ireland University
College, Dublin,
of the National
University of Ireland
2nd Honorable Mention-$1,000-Student Class
James A. Wood Jack A. Berrldge William 0. Evers
Graduates of California State Polytechnic College,
San Luis Obispo, Calif.
3rd Honorable
Mention-$500
Student Class
Troy R. Roberts
Route 5, Neosho,
f^issouri
University of Missouri
School of IVlines and
l\/letallurgy (Graduate)
3rd Honorable
Mention-$500
Student Class
Harland C. Zenk
Truman, IVlinnesota
South Dakota State
College (Graduate)
3rd Honorable
Mention-S500
Student Class
Albert C.Knoell&
Rodger K. Gleseke
Drexel Institute of
Tech. (Graduates)
Philadelphia, Pa.
3rd Honorable
Mention-$500
Student Class
Joseph A. Yura
629 North 23rd St.,
Allentown, Penna.
Duke University
(Graduate)-
Durham, N.C.
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Looking deep...
into the
nature ofthings
At the General Motors Research Lahoratnries, physicists entfilov
radioactive isotopes and other ultra-modern techniques and tools
in their search for new scientific knowledfre and an understanding
iij the many laus of nature that continue to perplex mankind.
Although a hit depends on a man's abiHty, enthusiasm and
growth potential, there's every chance for advancement in
many fields for General Motors scientists and engineers. There's
virtually no limit to opportunity at GM. Fields of work are
as varied as radioactive isotope research, astronautics, auto-
mobiles, aircraft engines and inertial guidance systems— to
mention but a few.
If you wish to pursue postgraduate studies, CM offers financial
aid. And since each GM division is autonomous yet related,
you can grow in two directions— up through your own division,
or to the side to other divisions.
For an exciting, rewarding career, see your Placement
Officer or write to General Motors, Salaried Personnel Place-
ment, Personnel Staff", Detroit 2, Michigan.
GENERVL MOTORS
GM positions now available in these fields for men holding Bachelor's, Master's and Doctor's degrees: Mechanical,
Electrical, Industrial, Metallurgical, Chemical, Aeronautical and Ceramic Engineering • Mathematics • Industrial
Design • Physics • Chemistry • Engineering Mechanics • Business Administration and Related Fields
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Westinghouse Metallurgists, Dr. M. J. Fraser (foreground) and Dr. H. W. Weart, prepare to photograph a molten alloy sa
in the determination of liquid-solid intertacial energy. These direct experimental measurements are the first of their kin(
nple as one step
ever attempted.
The Metallurgy Lab helps when you need a
new alloy to make your idea practical
The Metallurgy Lab helps Westinghouse engineers solve
problems involving the need for special alloys and other
new materials. If an engineer's idea requires a new kind
of material to withstand high temperatures or one with
unusual magnetic or thermoelectric properties, the men
in the Metallurgy Lab may be able to develop it for him.
This laboratory, one of the largest of its kind in the
country, uses both basic and applied research to come
up with a spectrum of new materials with a variety of
properties. One typical activity is the development of
alloys of high melting point metals like tungsten, tan-
talum and niobium for use in reactors. Another is a study
of deformation and fracture, which will add to the store
of metallurgical knowledge engineers in other depart-
ments can call on to solve their specific problems.
The young engineer at Westinghouse isn't expected
to know all of the answers. The work we do is often too
advanced for that. Instead, each man's abilities and
knowledge are backed up by that of specialists like those
in the Metallurgy Laboratory. Even the toughest prob-
lems are easier to solve with this kind of help.
If you have ambition and real ability, you can have a
rewarding career with Westinghouse. Our broad prod-
uct line, decentralized operations, and diversified tech-
nical assistance provide hundreds of challenging
opportunities for talented engineers.
Want more information? Write to Mr. L. H. Noggle,
Westinghouse Educational Department, Ardmore &
Brinton Roads, Pittsburgh 21, Pennsylvania.
you CAN BE SURE ... if it^
Westinghouse
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Follow The Leader IS no game
with Delco. Long a leader in automotive radio engineering and
production, Delco Radio Division of General Motors has charted a
similar path in the missile and allied electronic fields. Especially, we are
conducting aggressive programs in semiconductor material research,
and device development to further expand facilities and leadership
in these areas. Frankly, the applications we see for semiconductors are
staggering, as are those for other Space Age Devices: Computors . . .
Static Inverters . . . Thermoelectric Generators . . . Power Supplies.
However, leadership is not self-sustaining. It requires
periodic infusions of new ideas and new talent— aggressive new talent.
We invite you to follow the leader
—
Delco— to an exciting,
profitable future.
If you're interested in becoming a part of this challenging
Delco, GM team, write to Mr. Carl Longshore, Supervisor-
Salaried Employment, for additional information— or talk to our
representative when he visits your campus.
ELCO Radio Division of General Motors
KoKOMO, Indiana
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NEW PRODUCTS LEAD TO BETTER JOBS AT DU PONT
COULD YOU MAKE A BETTER BATHING SUIT?
The suits these girls are wearing are
made of nylon, the first truly synthetic
fiber. It is a product of Du Pont re-
search. Pure research. Applied research.
And research in manufacture, research
in product improvement. All require
many types of skills.
You may not discover a new fiber, but
as a technical man you can profit well
anyway. For once a product — any prod-
uct—is discovered, hundreds of technical
men go to work. Pilot plants are de-
signed. Operating procedures are devised.
New plants are built. Manufacturing
methods are improved. Product quality
is worked on. backed by Du Pout's policy:
Let's make it better . . . still better . . .
even better. Discovery is but the start-
ing shot: these later activities are the
game. The players? Men of every tech-
nical specialty.
You'll find a teamwork atmosphere at
DuPont. Others have. Maybe that's
part of the reason half of Du Pont's
profits today come from products un-
heard of twenty-five years ago.
If you join Du Pont, the men who have
worked on new products and ways to
make them are the men who will teach
you. You will be given an actual project
assignment almost at once, and you will
begin to learn your job by doing it. Ad-
vancement will come as rapidly as your
abilities permit and opportunities de-
velop. For Du Pont personnel policy is
based firmly on the belief in promotion
from within the company strictly on a
merit basis.
For more information about career
opportunities at DuPont, ask your place-
ment officer for literature. Or write us.
E. I. du Pont de Nemours & Co. (Inc.),
2420 Nemours Building, Wilmington 98,
Delaware.
Better Things for Better Living . . . through Chemistry
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How to put wings on a warehouse
^^^^dKJ^pr
Giving overseas air bases what amounts to local warehouse service on
Important parts is an Air Force objective. Its present system has slashed
delivery schedules up to 20 t/mes... saved taxpayers several billion dollars
over the past decade. To improve it further, Douglas has been selected to
develop specifications for a comprehensive Material Handling Support
System involving better communications, control, cargo handling and
loading, packaging and air terminal design. Douglas is well qualified for
this program by its more than 20 years in all phases of cargo transport. Air
logistics is only one area of extensive Douglas operations in aircraft, missile
and space fields in which outstanding openings exist for qualified scientists
and engineers. Write to C. C. LaVene,Box 600-M, Douglas Aircraft Company,
Santa Monica, California.
Schuyler Kleinhans and Charles Glasgow, Chief Engineers of the Santa
Monica and Long Beach Divisions, go over air transport needs relating
to advanced cargo loading techniques with ^^ll^l AO
Donald W. Douglas, Jr., President of L/U UU LAu
MISSILE AND SPACE SYSTEMS MILITARY AIRCRAFT DC-8 JETLINERS CARGO TRANSPORTS AIRCOMB GROUND SUPPORT EQUIPMENT
THE TECHNOGRAPH
• Fliylit data systems are essential equipment fur mcnts. Pioneer in tliis and otlier flight and electmnic
all modern, high speed aircraft. In the AiResearch systems, AiResearch is also working with highly sen-
centralized system, environmental facts are fed to a sitive temperature controls for jet aircraft, autopilot
central analog computer (above), which in turn indi- systems, submarine instrumentation, transistorized
cates to the pilot where the aircraft is, how it is amplifiers and servo controls for missile application,
performing, and makes automatic control adjust- and ion and radiation measuring devices.
EXCITING FIELDS OF INTEREST
FOR GRADUATE ENGINEERS
AiResearch is also working with hydraulic and hot
gas control systems for missiles.
• Environmental Control Systems—pioneer, leading devel-
oper and supplier of aircraft and spacecraft air con-
ditioning and pressurization systems.
• Gas Turbine Engines—worlds largest producer of small
gas turliinc engines, with more than 8,500 delivered
ranging from 30 to 850 horsepower.
Should you be interested in a career with The
Garrett Corporation, see the magazine "The Garrett
Corporation and Career Opportunities" at your Col-
lege placement ofTice. For further information write
to Mr. Gerald D. Bradley...
THE r^il:l:l =b A i CORPORATION
/AiResearch Manufacturing Divisions
Los Angeles 45, California • Phoenix, Arizona
Systems, Packages and Components for: aircraft, missile, nuclear and industrial applications
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Diversity and strength in a company offer the engi-
neer a key opportunity, for with broad knowledge
and background your chances for responsibility and
advancement are greater.
The Garrett Corporation, with its AiResearch
Divisions, is rich in experience and reputation. Its
diversification, which you will experience through
an orientation program lasting over a period of
months, allows you the best chance of finding your
most profitable area of interest.
Olhrr majorfields of interest include:
• Missile Systems— has delivered more accessory
power units for missiles than any other company.
ames
"^cl wo may reflccl llial plnsics and pliilosopliy are at
most a few thousand years old, but probabI> lia\e lives
of tliousands of millions of years stretching away in front
of liicni. They are only jusi beginning to get under way.
and we arc still, in Newton's words. lihe children playing
with pebbles on the sea-shore, while the great ocean of
truth rolls, unexplored, beyond our reach. It can hardly
i
be a matter for surprise that our race has not succeeded
in solving any large part of its most difficult problems in
the first niillionlh part of its existence. Perhaps life would
be a duller affair if it had, for to many it is not Knowledge
bill I lie ciiKst for knowledge that gives the greater interest
to lliuiighl — to travel hopefully is better than to arrive."
— Pltysics nut/ PhilosopJiy, 1942
THE RAND CORPORATION, SANTA MONICA, CALIFORNIA
A nonproiil organization engaged in research on problems related lo national security and tlie puLIic interest
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from the Editor's Desk
What do you know?
One of the most well used and least meaningful greetings on this
campus is, "What do ya know?" An answer such as, "Not much, how
about you?" is the inevitable return to this rhetorical question.
What do you know? Many theoretical concepts and practical ideas
have been made evident during your time at this university, but one
phase is left up to you. You must find out about You.
How well do you know yourself? It is a very discouraging thing
to find that, after four years of college, knowledge of oneself is lack-
ing. Time is scarce, and thinking required on numerous subjects; how-
ever, time should be spent on yourself, also.
Do you know yourself well enough to realize your limitations and
your strong points so you do not spend a great amount of time on
something of little interest to you? If the things of little interest include
your studies, then some serious thinking should be done concerning
your goals.
Knowing yourself is not an easy thing to do and requires a type
of thinking that is far more analytical than any mechanical problem,
because the mechanism (you) is variable in almost every respect. The
reasons for these variations are vital things to know, yet no book,
person, or editorial can define them for you. If success (which also
should be defined by you personally) is ever to come, some thing must
be spent in regarding yourself. Stop to think of your goals, even amid
the bustle of this campus. Then the next time someone says, "What
do you know?" you can answer that question to yourself at least.
WDP
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The Free Piston Engine
By Dick Nordsieck
Introduction
111 thf past, the field of aircraft
power
h:us been divided into two main cate-
ogries, jjas turbine type engines and re-
ciprocating engines. These have been de-
veloped almost entirely separately,
and
each is now nearing or past the
point
of diminishing returns from its devehip-
ment.
The turbine type power plants, in-
cluding such engines as the turbo-jet and
the turbo-prop have been developed
to
the point where increased efficiency
will
necessitate higher turbine inlet temper-
atures and thus require better alloys
tor
turbine blade materials. Metallurgists
feel that thev have reached their
peak
in a turbine blade which will withstand
1800°F. Furthermore, the efficiency of a
turbine tvpe power plant, at its maxi-
mum, is only 3y; and this occurs at
the top speed of the engine.
On the other hand, the reciprocating
engine is limited with respect to
power
by the maximum allowable bearuig pres-
sures and hence an upper limit is placed
on combustion chamber pressures.
Granted the efficiency of a reciprocat-
ing engine is creditable, but it
would be
highly desirable to have more power
without sacrificing efficiency.
From the previous observations, it
might seem that a combination of the
two, turbine and reciprocating engine,
would just compound the limitations,
and so it would, if some ingenuity were
not employed. It will be the purpose of
thi> report to present just such an in-
genious combination of these, two of
The oldest forms of power plant.
The free piston gas generator tur-
bine is a hvbrid engine, combining the
advantages and eliminating most of the
disadvantages of both the gas turbine
and the reciprocating engine. The en-
gine is composed of two major parts,
the gas generator and the turbine assem-
bly. The free piston gas generator is
basicallv a pressure-charged, two-cycle,
opposed-piston, crankless diesel engine ot
variable stroke and compression. It is
evident, since the engine has no crank-
shaft that its power cannot be trans-
mitted directly. Rather, the purpose
of
the free piston gas generator is to
sup-
ply high pressure exhaust gases to
a
turbine assembly placed in its exhaust
system. Because the gas generator
em-
ploys reciprocating pistons to perform
its task, the hybrid engine is not re-
gardeil as a true gas turbine by many
people, since a gas turbine uormalK
utilizes only rotating parts.
History
The first patent on a free piston en
gine was held by Doctor Buchi, a
Frenchman, in 1905, but the gas gen-
erator was not built and run in its
modern form until 1925 when the Mar-
quis R. P. de Pescara of Spain built
an engine which he hoped would power
a small helicopter. As it turned out,
his
engine was more successful as an air
compressor, and Pescara decided to de-
velop it along these lines. Just prior to
World War II several small companies
in Europe began to work on the gas
generator turbine combination, and by
t940 a 750 kilowatt set was in opera-
tion in the Alsthom factory in Belfort,
France. During this time Alan Munt/.
and Co. of Hounslow, Middlesex, held
a Pescara license and also did develop-
ment work on behalf of the Admiralt\.
The outbreak of the war interrupted
French development. When they over-
i
D.r... P..T.,-
ran Europe, the Nazis were able tii
capture the gas generator designs, and
subsequently some German submarines
were equipped with free piston air com-
pressors. In 1943, the U. S. Navy cap-
tured one of these submarines, and be-
came very interested in the gas genera-
tor/turbine combination as a power
plant for marine use. The General Ma-
chinery Corporation of America con-
ducted extensive research work on ma-
rine installations for the Navy. This
work is continued today by the same
company under the name of Baldwin-
Lima Hamilton.
Some other fiinis now developing free
piston power plants include General
Motors Corporation and Ford Motor
Company, both working under Pescara-
Muntz license. In 1956, General Mo-
tors exhibited the Firebird I, an experi-
mental car powered by a free piston en-
gine, and. in 1957, General Motors
built a 6000 hp marine free piston
power plant installed in the Liberty
ship William Patterson. Also in 1957,
Ford rolled out the Ford Typhoon free
piston gas generator 'turbine powered
tractor which exhibited excellent char-
acteristics for the farmer's purpose in
that it produced its maximum torque at
hea\'y load.
Components and Principles of
Operation
The closest simidation of a free pis-
ton gas generator would be obtained
tiom an opposed two cylinder diesel en-
Liine with a turbine placed in its ex-
haust system. The primary differences
are that in the free piston engine there
i^ only one combustion chamber and no
1 rankshaft or connecting rod.
Figure 1 shows the locations and
identities of the \arious parts and will
he referred to frequently during the
explanation which follows.
Beginning with the pistons at their
extreme outward positions, kno«'n as
the "outer dead points," air which has
been admitted to the compression cylin-
ih-rs (4) through the inlet valves (5)
is compressed through valves (6) to ap-
proximately 50 p.s.i. by the inward mo-
tion of the pistons. The valves (6) pre-
vent the return of this air to the com-
pression cylinder. Depending on the
power loading on the generator, the
I'istons will be at a certain variable dis-
tance apart and the compression pressure
may W as high as 900 p.s.i.
At a predetermined point in the
Ntroke, fuel is injected into the cylinder
through injectors (7) of conventional
design suitabh' spaced around the com-
bustion chamber (2). Combustion is
spontaneous and the two pistons are
driven apart, npinint/ first the exhaust
/torts (10) nrul then the scnvengc-intake
ports (9). The exhaust gases, consider-
ably cniilcd and (lihired b\ the pressm-
a) Cc , pr.es Sv O N
b)Po>
ized sca\enge air, trasel at about SO
p.s.i. through the damping chamber (H)
and thence to the turbine (C). The
purpose of the damping chamber is to
smooth out the impulsive exhaust dis-
charge before ilelivery to the turbine.
When the exhaust reaches the turbine,
pidse frequencies are low enough that
there is no risk to turbine blades. The
fundamental frequency of the main pres-
sure waves in the exhaust gas is of the
order of 10 c.p.s. compared with a nat-
ural frequency of about 1000 c.p.s. for
the bl:ides in the first stage of a large
turbine.
Gases reach the turhuie at about 'MID
F., and after expansion through the
turbine, exhaust to the atmosphere at
approximately 450°F. The turbine it-
self acts as an exhaust silencer and the
noise level is about the same as a diesel
engine running at the same speed, but
no high frequency noises such as \al\e
clatter are present.
As the piston continues outward, it
compiesses the air trapped in the
cushion cylinders ( .? ) , exchanging the
kinetic energy of the piston for potential
energ\' in the compressed air. The re-
( ('.onliinicil on Puj^c 14)
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The word space commonly represents the outer, airless regions of the universe.
But there is quite another kind of "space" close at hand, a kind that will always
challenge the genius of man.
This space can easily be measured. It is the space-dimension of cities and the
distance between them . . . the kind of space found between mainland and off-
shore oil rig, between a tiny, otherwise inaccessible clearing and its supply
base, between the site of a mountain crash and a waiting ambulance—above all,
Sikorsky is concerned with the precious "spaceway" that currently exists be-
tween all earthbound places.
Our engineering efforts are directed toward a variety of VTOL and STOL
aircraft configurations. Among earlier Sikorsky designs are some of the most
versatile airborne vehicles now in existence; on our boards today are the ve-
hicles that can prove to be tomorrow's most versatile means of transportation.
Here, then, is a space age challenge to be met with the finest and most practical
engineering talent. Here, perhaps, is the kind of challenge you can meet.
IKORSKY
AIRCRAFT
For information about careers with us, please ad-
dress Mr. Richard L. Auten, Personnel Department.
One of the Divisions of United Aircraft Corporation
STRATFORD, CONNECTICUT
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BENDIX WATCHES THE UNIVERSE
(. . . and offers unlimited opportunity for young scientists)
Bendix"' Radar is one of the free
world's major safeguards against
sneak attack. Night and day Bendix
radar stations are keeping constant
watch all over the globe, alert
against aggression. In radar and
other technological fields, Bendix is
doing outstanding work. And the
scope of Bendix activities provides
young engineers and scientists excep-
tional chances for advancement.
Take the field of radar alone.
Bendix has had much to do with
the development of radar from the
earliest pioneering of systems and
equipment, and today is a foremost
producer of many different types
... on land, at sea, and in the air.
Our airborne radar, for example, is
used by more commercial aircraft
than any other system. It helps
safeguard air travelers by "seeing"
storm turbulence as far as 150
mdes ahead, allowing pilots to make
course corrections to avoid bad
weather.
Another example is Bendix
Doppler Radar which for the first
time allows pilots to determine exact
position, ground and wind speeds
—
without manual calculation. This
system is being placed in service by
major airlines for both domestic
and trans-oceanic flights.
The many diversified projects in
which Bendix is engaged offer the
young college graduate an unparal-
leled opportunity to grow as Bendix
grows ... in such fields as electronics,
electromechanics, ultrasonics, com-
puters, automation, nucleonics,
combustion, navigation, hydraulics,
instrumentation, propulsion, metal-
lurgy, communications, solid state
physics, aerophysics, structures,
and, of course, radar.
Put Bendix in your post-gradu-
ate plans. Consult your placement
director about campus interview
dates or write to Director of Uni-
versity and Scientific Relations,
Bendix Aviation Corporation, Fisher
Building, Detroit 2, Michigan. It
will be well worth your while.
A thousand diversified products
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((JiiHlliuuil from' I'dijv 1 1
)
turn of the pistons is cffccti-d In tliis
fiu-ijiy stori'il in the cushion cylinilcrs
and the amount of enciKV storeil dv-
piMuls upon the amount of fuel in-
jected on the previous stroke, so the
stroke of the engine varies by virtue
of the quantity of energy stored in the
cushion cylinders. It now becomes e\i-
dent that as extra fuel is injected, more
energy is stored and. on the inw.-ud
stroke, the pistons will come closer to-
gether giving higher peak pressures and
more power. For an\' given constant
load, there will be an equilibrium con-
dition and the stroke will become es-
sentially constant.
It should be noted here that any d f-
ference in pressures between the cush on
cylinders would result in a difference in
piston return energies and out of phas-
ing of the pistons. These differences in
pressure which might result from va-i-
ations in cylinder and piston riii": we.ir
are neutralized by two devices. First, a
balance pipe is provided between the
cushion cylinders, which also serves a;
a guide locj, and second, the pistons
are synchroni/eii by means of a lif^hr
rack and pinion mechanism. (See I'ii;.
3). This synchronizing gear only sup-
ports small forces and is not a power
transmitting device.
The air valves used are normalh of
the tfat <lisc type. Experiments with the
reed type of valve showed that tlu-\
were more efficient, but more reed type
valves were necessary for the same in-
stallation and breakage was high due
to vibrations, resulting in increa'^ed
maintenance requirements.
Due to high combustion chamber
temperatures, it is necessary to cool the
piston crowns and this is done quite
simply and neatly by a telescoping dou-
ble channel pipe which projects \ip the
center of each piston from the outer
end and squirts cool oil on the imder-
side of the piston crown. The oil is sup-
plied by the center tube and returns via
the outer channel to be recooled. Cool-
ing is provided for the cylinder walls
in the conventional manner by water
jackets around each cylindei.
Injection of fuel into the c\linder is
effected by a compressed air chamber
on the injection p\imp and is initiated
b\ a trip usually located on the syn-
chronizing linkage, thereby utilizing tlie
piston position to time the injection cor-
rectly. Of course, the quantity of fuel
injected is controlled by the operator.
There are .several methods for start-
ing the free piston gas generator. The
method used will generally depend on
the size and type of the installation hut
all the methods require that the opera-
tor be able to control the final position
of the pistons when the engine is shut
off after use. The usual method of stop-
ping the generator is by opening a valve
on the balance pipe to bleed air from
the cushion cylinders gradually until
tiiere is no longer enough air compressed
in the cushion chamber to return the
piston to the center of the cylinder.
This leaves the pistons ne.ir the outer
end of the stroke. Anotiicr metliod of
stopping tile generator is to simply
siuit off the fuel, but this does not in-
sure the operator's knowledge of the
pistons' final positions.
One starting method involves, first,
closing the valve on the balance pipe and
then suddenly feeding highly compressed
air into the cushion cylinders via an-
other valve or the balance pipe. This
drives the pistons together, and combus-
tion is usually instantaneous so that a
full load can be taken up immediately.
The other method employed utilizes
a ratchet starter on the synchronizing
linkage which pushes the pistons out-
ward compressing the air left in the
cushion cylinders. The starter relea.ses
suddenly and the pistons Hy in\v'ard to
start combustion which is, again, almost
instantaneous.
Three controls over the operation of
the free piston gas generator are avail-
able to the operator. As was previously
mentioned, he can meter the fuel to the
combustion chamber to control the
power output of the generator. A re-
lief valve is provided so that the opera-
tor can stabilize the scavenge chamber
pressme to that of the cushion chambers
to insure a constant speed, or the oper-
ator can control the cushion chamber
pressure to increase or decrease the load
on the generator as is done in the case
of stopping.
The turbine drive used with a free
piston gas generator differs little from
an ordinary axial flow gas turbine ex-
cept in one important respect. Since the
temperature of the gases at the inlet
is never more than 1()()0°F., it is not
necessary to use special high tempera-
ture alloys in the turbine blades. They
can be made of stainless steel instead.
A single or multi-stage tuibine may
be employed as the installation requires,
• uid the gases can be directed to per-
form a \ariet\' ot tasks. As is depicted
in Fig. 4(A) full power ma\ be ob-
tained by directing all the gas through
the main turbine, or, as shown in Fig.
4(H) the gas may be diverted through
a reverse turbine to provide a type of
reverse gear as might be needed in an
automobile or an aircraft. Al.'-o, if need-
ed, the gases could be exhausted ahe.ad
of the turbine in an emergency or when
no motH)n is re(iuned.
Thermodynamic Comparison
It is advantageous, at this time, tn
compare the expansion cycles eniphncd
in the diesel engine, the open cycle gas
turbine, and the free piston gas genera-
tor turbine in order to obtain a better
understanding of the thermodynamic
features and the efficiency of the free
piston engine.
In a diesel engine all the expansion
of the exhaust gases takes place in the
cylinder in which combustion also oc-
curred. Here the expansion is limited
by the highest compression ratio and
peak pressures which can be tolerated
by considerations of bearing stresses,
usually the primary limiting factor.
The open cycle gas turbine obtains
its power by using all the expansion of
the gases in the turbine section, which
means that the exhaust gases reach the
turbine at temperatures in the neighbor-
hood of 1(S0()"F. directly from the com-
bustion chamber. Part of the work pro-
duced b\' this expanding gas must be
used to drive the compressor unit, but
due to present design limitations, the
I
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pressure ratios :ichic\e<l there are j;en-
erall\' quite low. Coiisequenth . al-
though a large amount of heat can he
applied to the compressed air, in prac-
tice, much of the compressed air is used
til dilute the combustion gases in order
to protect the combustion chamber and
the turbine blading.
In the free piston engine, part of the
gas expansion takes pi,ice in the com-
bustion cylinder and the rest occurs in
the turbine section. Therefore the com-
bustion cylinder is not exposed to ab-
normally high mean effective pressures
although its scavenge air is at a much
higher pressure than in a conventional
diesel engine, and also the gas turbine
is not subjected to excessive tempera-
tures. These gas temperatures can be
lower for an equivalent amount of work
in the tvn'bine since the work of com-
pression has already been done inde-
pendenth' in the gas generator.
Comparisons of Different Free Piston
Principles
Although the Pescara or inward-
compressing type of gas generatcn', which
h.is been discussed so far, \vas favored
(luring French development, some varia-
tions on the original design have evolved
in an attempt to improve on it. Some
authorities claim that the inward-com-
|iressing type has some disadvantages be-
cause when a large amount of fuel is
injected into the cylinder, the clearance
at the inner end of the piston increases
proportionately as does the clearance in
the compressing cylinder. This causes
the volumetric efficiency of the engine
to decrease with increasing load.
In the generator pictured in Fig.
^(A), compression of the scaxrnge
gases takes place on the our«ard stroke
of the pistons. This outward compress-
ing generator eliminates the disadvant-
age discussed above in that its volu-
metric efficiency increases as the piston
IS driven further out by larger fuel
charges.
Another interesting design is shown
\i\ Fig. 3(B). Here compression takes
place alternately on both the inward
and outward piston strokes, hence its
name, the double-acting generator. The
major drawback of this design is that it
N too efficient. It compresses too much
air so that the diameter of the com-
pressing pistons must be decreased, mak-
ing it difficidt if not impossible to at-
tach a s\nchroni/,ing linkage.
It appears that, taking into account
M/.e, wearing surface area and simplicity
of design, the Pescara design is still
the most efficient type.
Advantages and Disadvantages
.At the present time, the known ail-
\antages of the free piston gas gener-
ator, nu-bine far outmimber its disad-
vantages.
Comjiaie peak pressures of approxi-
mately 'MIO ji.s.i. attain.able in a lice
piston gas generator to those of ^('0
p.s.i. in a conventional diesel engine due
to bearing load limitations. Its high
compression allows the engine to oper-
ate efficiently on any clean burning fuel
from peanut oil to high octane gasoline,
which results in lower fuel costs. Com-
bining this with the fact that the free
piston gas generator affords lower fuel
consiuiiption than either the convention-
al diesel engine, long noteil foi' its ef-
ficiency, or the open c\cle gas turbine,
the result is much improved econonu'.
As was previously mentioned, exhaust
gases reach the tmbine section at tem-
peratures imder U)00°F., eliminating
the need for critical materials in turbine
blades as occurs in the con\entional gas
turbine, and theieby lowering initial
costs.
Due to its s\nimetrical construction,
the free piston engine is inherently bal-
anced, and onl\' slight vibration is pres-
ent caused by the inertia of its pulsing
exhaust. Its symmetrical nature also
renders the free piston gas generator in-
sensitive to therinal distortion due to
changing load, and it is thought that
the engine can be safely started cold and
brought to full power within two min-
utes.
The free jiiston engine cm accelerate
faster than ;in\ corn entional gasoline
engine, and, being of simpler construc-
tion, it has fewer high precision com-
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puiiciits ajul tcwir uc.iriii}; parts. A
great deal of cylinder wear is elimina-
ted in a free piston generator, since
there is no side thrust imparted by con-
necting rods as in conventional gasoline
or diesel engines.
Finally, the free piston engine is of
relatively light construction. Aircraft
engineers have estimated that a free
piston power plant applied to an air-
plane might weigh less than one pound
per horsepower which equals the ratio
achie\ed in today's best radial engines,
but these radial engines require three
times the weight in fuel.
To date the only real disadvantage
to the free piston gas generator is that
it is still prone to some of the troubles
encountered in other piston type engines
such as piston ring and cvlindcr wear.
Applications
Consi<lcrnig its excellent efficiencx
,
relatively light weight, simplicity and
power characteristics, it woidd appear
that the free piston gas generator tur-
bine could he advantageously utilized as
an aircraft power plant.
In a 1949 Research Memorandum
the N.A.C.A. compared the perform-
ances of several similar transport air-
craft powered by different types of
power plants, including the piston type
gas generator engine, turbo-jet, turbo-
prop, compound engine and turbo-super-
charged reciprocating engine with vari-
able-area exhaust jet nozzle. The gas
generator employed was a conventional
diesel engine which drove its own com-
pressor directlv off the crankshaft and
supplied its exhast gases to tuurbines to
drive the propellors. Tests were car-
ried out at turbine inlet temperatures
of 1400° and ISOO^F. for the turbo-
jet, turbo-prop and gas generator en-
gines, and flight speeds investigated
were in the subsonic region. The com-
parison was based on the pay-load ton-
miles per hour of operation per ton of
take-off gross weight.
"The relative merit of the piston-
type gas generator engine based on this
comparison was found to increase as the
flight range increased. The performance
of the piston-type gas generator en-
gine was found to exceed the perform-
ance of the other engines at all Hight
speeds investigated for flight ranges
greater than 1600 miles at a turbine-in-
let temperature of 1400°F. and for
flight ranges greater than 2000 miles
at a turbine-inlet temperature of 1800°
F."
It is evident from this report that,
since a conventional diesel gas genera-
tor engine outperformed its competitors,
a free piston gas generator turbine
could svirpass them even further by vir-
tue of its forementioned advantages o\er
the conventional diesel engine. For a
1|
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free piston engine powered transport air-
craft, excellent range and efficiency
characteristics should be available cou-
pled with 300 m.p.h. cruising speeds.
A possible configuration of this air-
craft would ha\e the gas generator (s)
located within the fuselage or the wing
roots with the gas turbines housed in
the wings, thus relieving some of the
structvu'al problems involved in mount-
ing complete engines on the wings.
The free piston gas generator turbine
is also suitable for use in electrical geU'
eration, railroad engines, marine power
plants and automotive propulsion.
Conclusions
Before any new power plant goes
into production, good, sound engineering
reasons must be presented which sup-
port its usefulness and ability to per-
form the required tasks. The fact that
it riuis and is as good as other present
day products is not sufficient. It must
go finther, surpass current machines and
incorporate additional features which
will make it attractive to both engineer
and consumer.
In the opinion of this author, the free
piston gas generator turbine meets these
qualifications and he hopes that he has
demonstrated this fact here. It would
seem foolish to pass up an opportunity
for real progress in the field of propid-
sion with the argument that "the tried
and true old timers" are the best.
In summing up, there is hardly a
place where fuel is converted into en-
ergy that this new engine won't find
application. It is more versatile than the
diesel, three times more economical than
the open-cycle gas turbine and cheaper
than the steam plant. If properly ex-
ploited the free piston engine could ha\c
quite as large an impact on all our
lives in the second half of the twentieth
century as the conventional internal-
combustion engine had during the first
half.
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Engineering student Frank G.
discovers it's
"PRODUCT PLANNING UNLIMITED"
d(; HAMILTON STANDARD
Hamilton Standard has conducted a vast product
diversification program which has made it a leader
in the field of aerospace equipment.
Established skills in . . .
Fluid Dynamics Combustion
Hydraulics Heat Transfer
Electronics Thermodynamics
Metallurgy Astrophysics
Vibration Aerodynamics
Mechanics Thermoelectricity
. . . are being brought to bear on a varied list of
new products such as:
MinlRcooler— A tiny (10 ounce) device for cool-
ing infrared detection equipment to minus 350° F.
The coolers have endless applications in missile
guidance, mapping, surveillance by orbiting satel-
lites, etc.
SOLAR CELL— A small concave dish-like device
with a highly polished surface used to convert the
energy of the sun's rays into electrical energy.
One potential use is power generation for earth
satellites.
Other recently designed and developed products
are:
ANTI-LUNG which reverses the cycle of the
human lung to reconstruct the atmosphere in a
space vehicle or submarine
A REFRIGERATOR with no moving parts
A TOOL that slices diamonds like cheese
THUS ADVANCED "PRODUCT PLANNING UNLIMITED" MEANS "ENGINEERING FUTURES UNLIMITED'
write to R. J. Harding, Administrator — College Relations for a full
color and illustrated brochure "Engineering for You and Your Future"
HAMILTON STANDARD/ ' a d,v)s/on of
UNITED AIRCRAFT CORP.
BRADLCr flCLD «D., WINDSOR lOCXS, CONN
ufocluren of- Engine Controls Hydraulic Equipment Electronic Controls ond Instrument Systems
Starters Propellers Environmentol Conditioning Systems Ground Support Equipment
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The new Ramo-Wooldridge Laboratories in Canoga
Park, California, will provide an excellent environment
for scientists and engineers engaged in technological
research and development. Because of the high degree
of scientific and engineering effort involved in Ramo-
Wooldridge programs, technically trained people are
assigned a more dominant role in the management of
the organization than is customary.
The ninety-acre landscaped site, with modern build-
ings grouped around a central mall, contributes to the
TJ
academic environment necessary for creative work. The
new Laboratories will be the West Coast headquarters
of Thompson Ramo Wooldridge Inc. as well as house
the Ramo-Wooldridge division of TRW.
The Ramo-Wooldridge Laboratories are engaged in
the broad fields of electronic systems technology, com-
puters, and data processing. Outstanding opportunities
exist for scientists and engineers.
For specific information on current openings write
to Mr. D. L. Fyke.
THE RAMO-WOOLDRIDGE LABORATORIES
8433 FALLBROOK AVENUE. CANOGA PARK, CALIFORNIA
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The Dean Speaks—
HOW GREAT IS THE
UNION?
By Dean H. L. Wakeland
New engineering graduates are often
shocked and surprised to find that an
engineering union exists in the company
organization in which they ha\e been
employed. Few colleges and universities
inform engineering students of the ex-
istence and influence of engineering
luiion. F'ven fewer prepare them for the
professional status and responsibilities
that they should accept when they enter
engineering practice.
How great are the unions which rep-
resent engineers at present? For years
engineering societies have attempted to
determine the number of engineering
unions and members but only recently
has any reasonable estimate been pub-
lished. In July, 1958, the National So-
ciety of Professional Engineers reported
in their publication "The American Y.n-
gineer" the first compilation ever made
of the unions representing engineering
and technical employees. Present esti-
mations (depending on whether union
or engineering society estimates are
used) places the number of engineers
in the United States between 300,000
to 500,000. Of these, the unions repre-
sent 40,000 or about 10% of all engi-
neers. Only ,10,000 of the engineers
represented by imions are dues paying
members. It is also commonly believed
that many of these 40,000 members
called engineers are technicians, drafts-
men, rod-men and other sub-professional
personnel.
IVIost of the 29 engineering unions
are located on the East or West Coast
of the United States with only a few
being located in the Mid-West or South.
1 he largest number are found in the
aircraft and electronics industries, al-
though railroads, oil industries and gov-
ernmental groups are also included. In
nearly every case, the union has been an
outgrowth of a large employment situa-
tion where individuality is not easily
maintained. Normally a combination of
factors — poor management practices,
failure of the engineer to grow profes-
sionally and desire of labor unions to
control all labor—has led to an or-
ganized union.
Perhaps we should review for a
moment the aims of unions as contrasted
to professional organizations. The union
has nearly always existed for the pur-
pose of achieving gains—many times
selfish gains—for a limited number of
persons. These gain.s—normally better
working hours and conditions, higher
wages, greater benefit.s—are not always
peacefully achieved. Conversely the pro-
fe.ssional organizations have promoted
integrity, expertness, common public
welfare, ethical practices, responsibility
and fair dealing in individual services.
The aims of the professional are to pro-
vide services which will benefit most of
the people concerned providing these
services are not ba.sed on self gain to the
professional. A contrast of these aims
shoidd illustrate that unionism and pro-
fessionalism are incompatible.
Walter Reuther ha,s boasted publicly
many times that some day he will bring
the engineers into the big, happy, labor
family. Basically the imions present at-
titude towards engineers is no different
than ,i() years ago when the late Mat-
thew Woll, the long time vice presi-
dent of AFL said, "The trouble with
you engineers is that you picture your-
selves as professional men. Actually, you
are just hireil help." In recent years
a number of engineering unions have
been orgaiuzed which give lip service to
jirofessional status, ethics, integrity,
public welfare, and would ha\e the
members believe that they are a part
of a high level union which operates in
harmony with professional aims.
However, the records of these modern
imions expose their aims and methods of
operations. In the final analysis the old
stand-bys — strikes, closed shop, pay-
roll deduction of dues, and union power
—are used. Some engineers have sudden-
ly found themsehes classified in the
same area as draftsmen, stenographers,
sub-professional workers and any others
that were easily organized. Others have
found that they have degraded their
own status and raised the status of
others through unionism. In several in-
stances the modern union has been voted
out after a few years of trial. In most
cases the engineers feel their profession-
al status is jeopardized. Yet we must
realize that a number of engineering
unions still exist.
Thus, the ans\\er to the new engi-
neering graduates' question, "How
Great is the Union?" is not a short and
concise one. We know that about 10'/(.
of all engineers are unionized and that
only a small percentage of the graduates
are faced with this question. But any
engineering graduate facing this situa-
tion shoidd evaluate the implications
and working conditions imder such an
arrangement before accepting employ-
ment. The basic questions that he must
answer are "Do I Want a Union?" or
"Do I Want a Profession?" for I per-
sonally believe that they are incompat-
ible.
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Tou Beta Pi Essay
Where Have You Built Your Floor?
By George C. Kuhlman
The Nijo Palace located in the city
of Kyoto, Japan, is a living reminder
of the feudal era in that country's hist-
ory. Within the palace a large audience
room can be found where the Shogun
or ruler met his visitors some four
hundred years ago. The room is divided
by having half of the floor three feet
higher than the rest. Upon this elevated
portion sat no one b\it the Shogun. The
reason? He wanted to show that he was
above all others because of the position
he held in life. The I'nited States has
been bvu'lt on a different and well
known system. The floor where our
leaders now stand is the same that we
tread upon. With our very way of life
based on such a principle, we still find
.some people, who because of their posi-
tion or occupation, are ever trying to
raise the statami ( floor mat found in
the homes of Japan) beneath them.
Today the young engineer, who is
about to enter the world of business,
finds opportunities in his future which
no person dreamed possible, a few years
ago. His big problem is not where to
find a job, instead it is which one to
accept. He finds that opportunities for
future advancement show overwhelming
promise. The wages at which he starts
his position are unprecedented where
compared to other walks of life.
The entire world today is placing
more emphasis on the engineer and the
things he does than ever before. A great
deal of the future political control of
the world has been placed on the engi-
neer's ability or inability to produce a
variety of goods. It lies not only in the
production of machines of destruction,
but in the things that better the living
standards of the population as well. The
young engineer, in most cases, under-
stands the responsibility placed upon
him and strives toward more under-
standing of his work.
Along with this ability to acquire .1
job, to receive high wages, and the
world wide importance of his job comes
one bad aspect. This 1 am sure is
found in a substantially large portion
of young men. It is the idea that his
line of work is just a little better or
of more importance than someone else's.
This feeling is not the young engineer's
fault. It is, shall I say, an occupational
hazard which would have happened to
any young man, regardless of his train-
ing, had the emphasis been placed upon
him.
The outcome of this feeling, whicli is
but a human interpretation of import-
ance, could have a profoundly adverse
effect upon our young men. They may
tend to rebuild the floor beneath them-
selves at a little higher elevation. This
will eventually affect the feeling of the
people the young men come in contact
with and will arouse a dislike for the
young engineer. Such a dislike is surely
not wanted by the new engineer nor is
it wanted by those who have been in
the profession for a long time.
I am sure that if such a thing does
happen to these men they will eventual-
ly realize their mistake and correct it.
'I'his will come with age and a broader
understanding of life. In the meantime
though, the actually unwanted but un-
realized attitude will ha\e alre.idy made
its mark upon them.
There may be some controversy on
the part of the reader as to whether a
slight swelling of heads is occuring on
our newly graduating engineers. Isn't it
only a natural reaction to think in terms
of greatness when emphasis is placed
upon the things you do? Isn't it even
more natural when this emphasis is
backed up by wage earning possibilities
we all know are present today. This I
called earlier an occupational hazard.
Still, there is one thing that is adding
to this feeling of superiority and does
not come under any of the headings
listed above. This is the distinction made
between the engineer and the non-tech-
nically educated person by people who
ha\e an overwhelming influence over
our younger men and women. If they
are correct in making such a distinction,
then the schools of engineering through-
out om" land are making a terrific mis-
take. This mistake being the placing of
more and more non-technical subjects
into the engineering student's cmricu-
lum. This is done not to gain full pro-
ficiency in such subjects but to place
more understanding at the reach of the
engineer about the things that other peo-
ple do, the things the engineer must
know and understand so he may live
and work with his neighbors.
Let us nor st(}p placing such empliasis
on our engineer or any other person as
long as they deserve such emphasis. Let
us though at the same time increase the
understanding between the engineer's
work and the non-technical man's. The
engineer when in the world of business
is only as good as the adxertlser, the
salesman, the banker or the numerous
other men whom he works with. If this
one point is stressed enough it will sure-
ly be conveyed and a lot of misunder-
standing and unhappiness prevented.
Let us lower that floor for the young
men before it is nailed too firmly. Put
it at the point where one's self pride
begins and the inflatedness leaves off.
The yovuig engineer today must not
oid\' be well versed in his own profes-
sion, but it is his dur\- to know and take
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part in civil as well as functions of
private organizations in coniniunit\' life.
He will come in contact with men of
every conceivable walk of life. He must
work at a variety of things with these
other men anil do so on the same patch
of ground. He must not, for the good
of his own way of life, attempt to make
himself seem at a higher elevation. Every
other man our young engineer works
with, \vhatever position or walk of life
he ma>' be in, plays just as important a
role in life as the man with the slide
rule.This I am sure has been said be-
fore, but repetition is often the best
means of conveyance. Here then is the
point that the young engineer must ab-
sorb and not hear and forget. IVIen must
stand on the same level as all other men
to be able to understand, work, and live
with one another.
If we look once more at the interior
of the Nijo Palace in Kyoto, we find a
strange yet not surprising thing built
within its walls. Every board that was
placed on the floor of that palace had a
squeak put into it. You find it impos-
sible to mo\e a foot in silence. Each
movement brings forth the cry of the
marauding blue jay. The people of that
country call it the palace of ten thous-
and canaries, but to my ear it was not
the chirp of the gentle songbird.
Unprecedented Need for
Engineering Teachers
Delegates tor the national convention
of Tau Beta Pi, the honor society for
outstanding American engineering stu-
dents, returned to their campuses from
Purdue I niversity ready to tell the
story of the "unprecedented" need for
new teachers in the nation's engineering
colleges.
At least 1,000 new engineering teach-
ers will be needed each year through
1967, according to a report by repre-
sentatives of the American Society for
Engineering Education at the Tau Beta
Pi meeting. "And events of the next 20
years will give the nation's engineering
teachers new importance and status,"
Dr. Harold L. Hazen, Dean of the
Graduate School of the Massachusetts
Institute of Technology and chairman
of ASEE's Committee on the Devel-
opment of p]ngineering Faculties, said
at the convention.
Only the most able and creative of
America's engineering students can fill
the demands of engineering teaching,
according to Dean Hazen. He advised
would-be teachers to continue their edu-
cation into residential graduate work.
"Experience indicates that if you enter
full-time employment when you gradu-
ate," Dean Hazen said, "the chances
that \ou will ever enter teaching are
small."
"On the other hand, if you choose
graduate study you are adding to your
assets in a very substantial way, inde-
pendent of whether you eventually enter
industry or education.
"During the past six \ears, the na-
tionwide production of engineering doc-
torates has been steady, at about 600
per year. Of these 200 to 300 go into
teaching. Our need for engineering
teachers is roughly four times the num-
ber of doctorates now in prospect. We
must have many more, and more of
them must enter education."
Speeds Assembly Method
Set screws, used in the manufacture
of products, are automatically carried
15 feet or more by air pressure through
a flexible tube to a new air gun driver
developed by a New England firm.
Operating rate of this portable machine
is up to 2,000 screws an hour, depend-
ing on torque setting, screw depth, oper-
ator proficiency and fixturing.
Hove you ever been pinched for going
too fast?"
"No, but I've been slapped."
Plan YOUR FUTURE with
Charles Thornton, Ga. Tech., Sarbjet Singh, India
We ofFer a training course to college graduates
in Mechanical Engineering.
Set details of this pracfical training course now,
and prepare yourself for a career In the field of
commercial and industrial refrigeration.
Ask for Bulletin 412.
tiiili.miam |[^^ iui.i»tiN»rm
1.7 vj:i*< t I I mjj i.'i^iw.^.^
Starting Salaries
The Engineers and Scientists of America
have conducted a study of the trends in
starting salaries of new graduate engineers.
From the data available we have prepared
recommended minimum starting salaries
for various levels of experience and class
standing.
Copies of this recommended minimum
standard have been sent to your Dean of
Engineering, Engineering Library, Place-
ment Director, and Chairmen of the Stu-
dent Chapters of the various Technical
Societies.
We would be happy to send you a com-
plimentary copy.
Engineers and Scientists of America
Munsey Building
Washington 4, D. C.
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"Well sir
. . . we do have a few bu gs to ircn out!"
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SLIDE RULES ANONYMOUS
By Jeri Jewett
Engineers beware ! The slide-nilc
carrying coeds on your campus are
uniting. For the first time, this semes-
ter the few woman engineers at the
University of Illinois are baiuiing to-
gether to help each other. These girls
with their sponsor, Professor Wilson,
are trying to gain membership in the
Society of Women Engineers. At pres-
ent, they are on probation.
The nat'onal organization of the So-
ciety of Women Engineers is primarily
a professional one for graduate woman
engineers and women with equivalent
engineering experience. These groups
have developed out of various industrial
and educational centers where substan-
tial numbers of woman engineers were
located. C)rgani/,ed meetings have been
held since 1949 and the organization
was incorporated in the District of
Columbia earh' in 19S2.
The Society is tr\ing to get more
women engineers hv informing the pub-
lic of the availabilir\ of qualified wom-
en in this field and by fostering a
favorable attitude in industry to these
women. The Society also tries to con-
tribute to their professional ad\ ance-
ment.
Of primary importance is the fact
that the Society is encouraging younger
girls with aptitudes and interests in
this field to enter the engineering pro-
fession. It also is helping to guide their
educational program. Resides this, the
Society encourages its members to be-
long to other technical and professional
engineering societies.
In carrying out these aims, the So-
ciety has a Public Relations Committee
which helps secure public recognition
of the achievements of women engi-
neers. The Nnvslft/rr of the Soriiiy nf
Women Engineers tells what the wom-
en in various sections are doing plus
giving articles of interest to these
women.
To interest young women in this
field, the Professional Guidance and
Education Committee finds out infor-
mation about the various fields, the pro-
grams offered by accredited colleges, and
scholarships available to engineering
students.
Yearly, a national Convention is held
for all interested members. The pro-
gram includes panel discussions and ad-
dresses by prominent speakers, and a
banquet at which the SWE award is
presented to the woman who has made
a significant contribution to engineering.
The Society is divided into three
grades of membership : Member, Asso-
ciate Member, and Student Member.
Naturally the girls at the U. of I. are
tr\ing to become Student Members, but
upon graduation they will become full-
fledged Members. When this chapter is
chartered, it will join the two other
student chapters, one at Purdue and
one at Drexel.
The girls here, following the exam-
ple of the Society, are being urged to
join their individual engineering soci-
eties on campus. At the meetings the
girls have speakeis and then get to-
gether to talk over specific problems
and help each other with homework.
These girls also go into the high schools
to tell girls interested in engineering
not to give it up just because of the
small number of women enrolled in
that college at present.
The chapter here has about ten girls
representing most of the different
phases of engineering. Barbara Kozub,
a pretty junior in Industrial Engineer-
ing, is the chairman of the group and
her assistant is secretary-treasurer, Lu-
cille Kowalski.
Well, boys, you had better watch out
or these coeds carrying tackle boxes will
be beating you at yom' own game. The
Society of Women Engineers seems to
be accomplishing one of its main goals,
for most of the girls are freshmen. Ciood
luck girls; keep up the good work.
lAB
engineers
Automatic systems developed by instrumentation
engineers allow rapid simultaneous recording
of data from many information points.
Frequent informal discussions among analytical
engineers assure continuous exchange of ideas
on related research projects.
and what they diP
The field has never been broader
The challenge has never been greater
Engineers at Pratt & Whitney Aircraft today arc concerned
with the development of all forms of flight propulsion
systems—air breathing, rocket, nuclear and other advanced
types for propulsion in space. Many of these systems are so
entirely new in concept that their design and development,
and aUied research programs, require technical personnel
not previously associated with the development of aircraft
engines. Where the company was once primarily interested
in graduates with degrees in mechanical and aeronautical
engineering, it now also requires men with degrees in
electrical, chemical, and nuclear engineering, and in physics,
chemistry, and metallurgy.
Included in a wide range of engineering activities open to
technically trained graduates at all levels are these four
basic fields:
ANALYTICAL ENGINEERING Men engaged in this
activity are concerned with fundamental investigations in
the fields of science or engineering related to the conception
of new products. They carry out detailed analyses of ad-
vanced flight and space systems and interpret results in
terms of practical design applications. They provide basic
information which is essential in determining the types of
systems that have development potential.
DESIGN ENGINEERING The prime requisite here is an
active interest in the application of aerodynamics, thermo-
dynamics, stress analysis, and principles of machine design
to the creation of new flight propulsion systems. Men en-
gaged in this activity at P&WA establish the specific per-
formance and structural requirements of the new product
and design it as a complete working mechanism.
EXPERIMENTAL ENGINEERING Here men supervise
and coordinate fabrication, assembly and laboratory testing
of experimental apparatus, system components, and devel-
opment engines. They devise test rigs and laboratory setups,
specify instrumentation and direct execution of the actual
test programs. Responsibility in this phase of the develop-
ment program also includes analysis of test data, reporting
of results and recommendations for future effort.
MATERIALS ENGINEERING Men active in this field
at P&WA investigate metals, alloys and other niaterials
under various environmental conditions to determine their
usefulness as applied to advanced flight propulsion systems.
They devise material testing methods and design special
test equipment. They are also responsible for the determina-
tion of new fabrication techniques and causes of failures or
manufacturing difficulties.
Under the close supervision of on engineer,
final adjustments are made on a rig for
testing an advanced liquid metal system.
1 Pratt & Whitney Aircraft...
Exhaustive testing of full-scale rocket engine thrust chambers is
carried on at the Florida Research and Development Center.
For further information regarding an engineer-
ing career at Pratt & Whitney Aircraft, consult
your college placement ofliccr or write to Mr.
R. P. Azinger, Hngineering Department, Pratt &
Whitney Aircraft, East Hartford 8, Connecticut.
PRATT & VlfHITNEY AIRCRAFT
Division of United Aircraft Corporotion
CONNECTICUT OPERATIONS - East Hartford
FLORIDA RESEARCH AND DEVELOPMENT CENTER - Palm Beach County, Florida
^^''-'^
After graduation, a person who has
taken social science courses has greater
chances of success. He is able to face
competition and join the social life his
job offers. (iF, 220 and other social sci-
ence courses offered to the engineer
broaden the chances of promotion and
raises in salar\-.
Interest in the world outside the lab-
oratory is stimulated. The scientist
realizes the need to help in fields only
\aguely related to engineering. He
tries to improve the schools to which his
children go, the community, and the
church to which he belongs. He begins
to realize the need for his services. Local
THE HISTORY
OF ENGINEERING
By Gren King
< )iie of the main problems facing the
engineer today is overcoming the stigma
of a stereotyped personality. The engi-
neer in fiction and in people's minds is a
shy, withdrawn person satisfied with
being introverted. Unfortunately many
engineers are typified by this stereotyped
idea. A graduate, having taken only sci-
ence and math, is ill-equipped to face
the world of totlay. Personal insecurity
and uncertainty are the main causes of
a scientist's withdrawal from humanity.
There is no need for this insecurity
and uncertainty. Several courses de-
signed to promote an interest in the
field of the humanties and social studies
are offered to engineering students at
the University of Illinois. An engineer
who has taken several humanities
courses has the ability to talk to anyone
about almost any subject.
One of the newer courses is one fair-
ly important to engineering. After a
course in Engineering History (GK
220), an engineer is able to answer
most questions concerning past science.
In History of Engineering, the inter-
relation of science, politics, religion, and
commerce, past and present, is covered
in detail. Past discoveries, accomplish-
ments, and a history of man's attempt
to alter his environment all give the
student a better understanding of the
"taken-for-granted" things of life.
The study of Greek and Roman ci\il-
i/.ations seems unimportant to an engi-
neer until he realizes that the roots of
modern science are embedded in these
cultures. Each person is encouraged to
further study history and philosophy by
the teachers of this course. A student
profits from the knowledge and mis-
takes of the past. A greater interest in
engineering subjects and social studies
promotes better marks, and these better
marks improve the chances for a job
upon graduation. When an employer
has to choose between two job appli-
cants, he is hoimd to choose the one
who has taken a broader field of sub-
jects.
politics indirectly influence science and
engineering by influencing appropria-
tions to schools. An engineer who has
entered life on an enlarged political,
religious, and social scale helps science.
Ninety per cent of government ap-
propriations are concerned with science
or engineering projects ; yet, only ten
men in either house of Congress have
any scientific backgroimd. Therefore,
people having both scientific and gener-
al education are desperately needed in
government jobs. People having taken
social science courses plus their engineer-
ing courses can be beneficial to the gov-
ernment.
All engineering students should at
some time in their \ears in school take
Engineering History. The course is open
only to juniors and seniors because a
general knowledge of engineering is
necessary to receive the full value of
the course. Professor Dobrovolny says
that the History of Engineering corre-
lates comprehension of scientific matters
and the heritage rightfully belonging
to engineers to give the engineer a more
well rounded background.
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COMPUTERS, CAREERS and YOU...
after you join Western Electric
will be coriespondini; opportunities for career building
within research and cnt^inccring. Progress is as rapid as
your own individual skills pri iiiit. And Western Electric
maintains both full-time all-expenses-paid graduate
engineering training and tuition refund plans to help
you move ahead in yom- chosen field.
Opportunities e
trial, civil and c^
physical sciences.
cf Cons.c/er a C,
Placement Officer
200D, Western Electri
York 7, N. Y. AncJ b
:ist for electrical, mechanical, indus-
imical engineers, as well as in the
For more informotion get your copy
reer ol Western Electric from your
ite College Relations, Room
Interested in computers, computer technology and ap-
plications? Then you shovild investigate Western Elec-
tric as a place to build >our career. Telephony today is
built around computers. The telephone cross-bar switch
is basically a computer. Electronic switching gear uses
computer principles.
At its new engineering research center and at most
of its 25 manufacturing locations, Western is relying
more and more on computers in doing its main job as
manufacturing and supply unit for the Bell Telephone
System. In its other major field— Defense Communica-
tions and Missile systems — the use of computers and
computer technology is widespread.
You'll discover quickly that opportunities with
Western Electric are promising indeed. Here companv
growth stands on a solid base, and your own growth,
too. We estimate that engineers will find 8,000 super-
visory jobs open to them in the next ten years. There
Principal manufacluring locations at Chicago, III : Kearny. N, J : Ballimore. Md.; Indianapolis. Ind.: Allentown and laureldale. Pa.: Burlington, Greensboro and Winston-Salem, N, C.
Buffalo. N, Y,: Norlh Andover, Mass ; Lincoln and Omaha, Neb.; Kansas City. Mo,: Columbus, Chio: Oklahoma City, Okia,: Teletype Corporation. Chicago 14. III. and Little Rock, Ark.
Also We.stern Electric Distribution Centers in 32 cilies and Installation headquarters in 16 cities. General headauarters: 195 Broadway. New York 7. N. Y.
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Probl©m: How to have fun while
doing something constructive
in your limited spare time
Solution:
Join Technograph!
whatever your interests, there's a place for you
with The Tech, including:
Writing
Taking photos
Drawing cartoons
Designing the layout
Handling correspondence
Working with ad agencies
Copy-rewriting
Preparing covers
Proofreading
Skimming industrial releases
Stop by our office .... 215 Civil Eng. Hall
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Mtnm!<HKV'S!^'^ ANOTHER WAY RCA
SERVES DEFENSE
THROUGH
ELECTRONICS
To our missile experts, "is it ready" is al-
most as important as "how far can it go."
For retaliatory power, missile crews must
be able to launch a maximum number of
missiles in rapid fire order.
America's intercontinental ballistic mis-
sile, the Atlas, had already proved itself
for distance on a 55()0-nautical-mile range.
But checkout and launching took several
hours. So the next step in turning the mis-
sile into an operational weapon was to
make it ready for quick action. RCA was
selected to build an electronic system that
would radically reduce the countdown
time at the Atlas Operational Bases now
under construction.
Now, in a matter of minutes, this elabo-
rate electronic system can determine if
any part needs attention—or signals that
the missile will be ready to go.
This automatic checkout equipment
and launch control system for the Atlas is
one more of the many ways in which RCA
Electronics works to strengthen our
national defense.
RADIO CORPORATION
OF AMERICA
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Basic Research at IBM
IBM scientist Gerald Burns
studies ferroelectrics
to improve understanding
of their basic properties.
A basic research project
"I'm using nuclear resonance to explore ferro-
electrics," says IBM scientist Gerald Burns.
"We're trying to discover how the ions in a ferro-
electric crystal are arranged, and why and how
they change position and structure with tempera-
ture changes. Ferroelectric crystals have a revers-
ible spontaneous polarization . . . that is, they can
be polarized in either of two directions, and, by
the application of an electric field, polarization can
be reversed."
How did Gerry Burns come to work on this prob-
lem? "I started this particular research project be-
cause it was related to other work I had been doing
and I felt it would prove challenging and reward-
ing. Little is known about what goes on in a ferro-
electric crystal — or why. Our basic objectives are
to find out what and why.
"At the planning stage, the project seemed to offer
a great research potential, but none of us was
sure how long the project might last or what its
ramifications might eventually be. It's a good ex-
ample of the basic research done at IBM."
A day at the laboratory
One of the eight scientists in the Ferroelectric Re-
search Group, 26-yearold Gerald Burns began a
recent day by setting up equipment for the first
daily run.
"The experiment is conceptually quite simple," he
explained. "A ferroelectric crystal is placed in the
tank circuit of an oscillator, between the pole
pieces of a large electromagnet. The sample is sur-
rounded by a dewar so that the temperature can be
accurately regulated. Then the magnetic field is
slowly decreased. When the field reaches certain
values, the nuclei in the crystal absorb energy from
the oscillator. The trick is to detect this absorption
which is quite small. Runs at various temperatures
are made, and the temperature dependence of this
absorption is studied.
After setting up the first run, Gerry Burns met
with the head of his group. Together, they dis-
cussed the temperature dependence of the nuclear
quadrupole resonance coupling constants. Several
helpful suggestions were made.
Gerry Burns then talked with chemists who grow
the crystals used in the experiments. They dis-
cussed possible variations in the crystal-growing
method and considered the growth of other crys-
tals in order to broaden the experiments.
Early in the afternoon, he attended a seminar con-
ducted by a visiting professor on the subject of
the atomic structure of solids. Each week, several
such seminars on a variety of technical matters
are given.
After the seminar, Gerry Burns returned to set up
another run at a different temperature. He also
talked to a technician about building a new piece
of equipment to be used in future experiments.
Excellent facilities and programs
"Besides these experiments, I'm also doing some
theoretical calculations in the field of nuclear
quadrupole resonance. The actual computations
were done here at the Laboratory on an IBM 704,
which can perform in minutes computations which
j
would take weeks if done by other methods.
"This is one of the advantages of working at IBM.
Large-scale high speed computers are available to
research scientists when needed. Furthermore you
will find your colleagues always willing to help
• when you are stumped by a problem. Many of
these men are recognized authorities in their
fields. The exchange is always informative and
often stimulates new ideas and approaches.
"Our Company offers many educational opportu-
I
nities— both in general education and for ad-
vanced degrees," Gerry Burns said. "As an exam-
1 pie, engineers and scientists may earn a Master's
\
Degree in a postgraduate program conducted by
I
Syracuse University right here in Poughkeepsie.
I
"We also have a very useful library. Just the other
' day I dropped in to pick up some technical papers
I needed as source material for an article. I've al-
ready published one paper on my experiments,"
he noted. "You're encouraged to publish your
I findings and to participate in professional society
j
meetings. It's important for a research man to
I
work in an atmosphere where independent think-
1 ing is encouraged and where every effort is made
\ to facilitate research investigations."
Some IBM advantages
Employee-benefit plans, paid for by the Company,
are comprehensive, liberal, and kept up to date
to meet changing conditions. They include life
insurance, family hospitalization, major medical
coverage, sickness and accident pay, permanent
disability pay, and retirement benefits.
Talented college graduates will find exciting, re-
warding careers at IBM. Excellent opportunities
are now available in research, development, manu-
facturing, and programming. Find out from your
College Placement Office when our interviewers
will next visit your campus. Or, for information
about careers of interest to you. write to:
Director of Recruitment, Dept. 839
IBM Corporation
590 Madison Avenue, New York 22, New York
IBM
INTERNATJONAL BUSINESS MACHINES CORPORATION
iPhotos by Dove Yates
Technocutie . . .
ELLEN BROCKWAY
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December cutie of the month
is vivacious Ellen Brockway, jun-
ior in Art from Downers Grove,
Illinois. On campus she lives at
Alpha Phi sorority, where she
serves as house chaplain. This
office reflects Ellen's taste for
good literature, intelligent con-
versation (from the speaking as
well as the listening side), and
speech work. In the latter cate-
gory, the readers will note her
appearances in several Univer-
sity Theatre Workshop plays.
On the lighter side, this 5'4"
brunette has an enthusiasm for
life and all her activities within
it. Her friends see her laughing
whole heartedly and livening up
any situation in which she finds
herself. Among her avocations
are bicycle riding and painting.
You can find Ellen running
from the Architecture Building to
the house to activities at any
hour of the day. Among her ac-
tivities is Angel Flight, women's
campus branch of the Air Force.
Some of you may have seen her
in the 1959 Dolphin Queen Con-
test.
Soy hello the next time you
see her. She'll love if!
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Since its inception nearly 23 years ago,
the Jet Propulsion Laboratory has given
the free world its first tactical guided mis-
sile system, its first earth satellite, and
its first lunar probe.
In the future, underthe direction of the
National Aeronautics and Space Admin-
istration, pioneering on the space fron-
YOUR TASK FOR THE FUTURE
tier will advance at an accelerated rate.
The preliminary instrument explora-
tions that have already been made only
seem to define how much there is yet
to be learned. During the next few years,
payloads will become larger, trajectories
will become more precise, and distances
covered will become greater. Inspections
will be made of the moon and the plan-
ets and of the vast distances of inter-
planetary space; hard and soft landings
will be made in preparation for the time
when man at last sets foot on new worlds.
In this program, the task of JPL is to
gather new information for a better un-
derstanding of the World and Universe.
"VVe do these things because of the unquenchable curiosity of
Man. The scientist is continually asking himself questions and
then setting out io find the answers. In the course of getting
these answers, he has provided practical benefits to man that
have sometimes surprised even the scientist.
"Who can lell what we will find when we gel to the planets?
Who, at this present time, can predict what potential benefits
to man exist in this enterprise ? No one can say with any accu-
racy what we will find as we fly farther away from the earth,
first with instruments, then with man. It seems to me that we
are obligated to do these things, os human beings'.'
DR. W. H. PICKERING, Director, JPL
CALIFORNIA INSTITUTE OF TECHNOLOGY
JET PROPULSION LABORATORY
A Reseorch Facility operated for the National Aeronautics ancJ Spoce AcJministrotion
PASADENA, CALIFORNIA
EmploymenI opportunities for Engineers and Scientists interested in basic and applied research in these fields:
INFRA-RED • OPTICS • MICROWAVE • SERVOMECHANISMS • COMPUTERS • LIQUID AND SOLID PROPULSION • ENGINEERING MECHANICS
STRUCTURES • CHEMISTRY • INSTRUMENTATION • MATHEMATICS AND SOLID STATE PHYSICS
Send professional resume for our immediate consideration. Interviews may be arranged on Campus or at the Laboratory.
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News is
happening
at Northrop
FIND OUT MORE about
the young engineers and
scientists who are making the
news happen at Northrop.
WRITE TODAY for
information about Northrop
and all of its Diuisions.
Engineering & Scientific
Personnel Placement Office
Northrop, P.O. Box 1525
Beverly Hills, California
Here's a
7-Question Quiz
to help you
decide on your
future:
Where Do You Want To Work? If your interests lie in
the fields of electronics or the aircraft/missile indus-
tries, you will want to join the outstanding scientists
and engineers in Southern California-the electronic,
aircraft/missile center of the world.
Where Do You Want To Live? If you work at Northrop
you'll be able to spend your leisure at the Pacific
beaches, in the mountains, on the desert. You'll enjoy
an active life in Southern California's incomparable
year-round climate.
Want Top Salary? Northrop's salary structure is
unique in the industry. At Northrop you'll earn
what you're worth. With this growing company
you'll receive increases as often as you earn them.
And these increases will be based on your own indi-
vidual achievements. Northrop's vacation and fringe
benefits are extra liberal.
Want Advanced Degrees? At Northrop you'll con-
tinue to learn while you earn with no-cost and low
cost education at leading Southern California inst
tutions. You'll earn advanced degrees and keep cur
rent with latest advances in your own chosen field
Want To Work With Leaders? Your Northrop col
leagues are acknowledged leaders in their fields-
men chosen for their capabilities and their skills in
guiding and developing creative talents of younger
men. "These are men who delegate authority, assure
you of fair share of credit for engineering triumphs.
Want The Challenge Of Opportunity? At Northrop
you will apply your talents to the work you enjoy
- in the fields best suited to your inclination and
ability. You'll work with the newest, most-advanced
research and test equipment. At Northrop and its
Divisions you are offered a wide diversity of over
30 operational fields from which to choose.
In Which Of These 3 Divisions Would You Like To Work?
NORAIR DIVISION is the creator of the USAF Snark
SM-62 missile now operational with SAC. Norair
is currently active in programs of space research,
flight-testing the USAF-NorthropT-38 Talon trainer
and Northrop's N-156F Freedom Fighter.
RADIOPLANE DIVISION, creator of the world's first
family of drones, produces and delivers unmanned
aircraft for all the U.S. Armed Forces to train men,
evaluate weapon systems, and fly surveillance mis-
sions. Today Radioplane is readying the recovery
system for Project Mercury.
NORTRONICS DIVISION is a leader in inertial and astro-
nertial guidance systems. At Hawthorne, Nortronics
explores infra-red applications, airborne digital com-
puters, and interplanetary navigation. At Anaheim,
Nortronics develops ground support, optical and
electromechanical equipment, and the most ad-
vanced data-processing devices.
northropX
C O R PO RATION Beverly Hills
California
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The Forgotten Law
By Momo Iko
"Stop liildliiiy: up thiMT aiul hit somc-
tliiii^. Tlu'sc newsmen are beginning to
gall, " said gray-haired Doc.
A laugh came o\er the radio ami
jack Hardin answered his (.'ouusclor ot
1 1 months,
aiming tor
"i'atieiice, doc. We've been
that blasted moon for _'~i
•a tew more ho\ir-
lat. 1(1(1 nullion ra-
dios voiced his remark and 80 million
Americans smiled at this cock\ man who
tor eleven months was the star ot this
uneartld\- project. Kids all o\er the
country were in a state of ciclirium.
Huck Rogers was fact now. I'leven
months of accelerated hell was paving
off.
At two o'clock. .'Xpril 2^th, Jack
Hardin stepped into the Z-M). grinning
broadh'. The engines' explosive thrust
propelled the ship off the firing table
w ith a roaring bellow, and in a minute
the ship was out of sight. Now. one
day after the take-off Hardin non-cha-
lantl\- made small talk with his friend.
"Doc, you were right. There was ab-
solutely nothing to panic about. I had
the jitters at first, but now I have a
feeling that everything's going to work
out great. Just think. Doc, I'll be the
first hiuiian being ever to go to the
moon." He wrinkled his brow in amuse-
ment. "Damn Huck Rogers, for once,
I'll be the hero in m\ family. When
\'ou realh' think of . . .
Commander W'illis strode into the
control room and cut the con\ersation
short. He picked up the mouthpiece.
"Hardin, this is Willis. You're sched-
uled to hit target in 15 minutes. Buckle
in, double check your equipment and re-
lax. We'll make contact with you 10
minutes after you land. Remember,
Hardin, relax and don't worry."
"1 won't sir. Really . . . Ynn worry
too much . . . sir."
Willis motioned Doc over. "Keep the
talk light."
Doc nodded in assent and sat down
at the radio. "Hey Jack, remember to
make your first words from the moon
witty. This wild world will love you."
A long silence ensued.
Then a voice registered through the
vacuum, "Doc, tell me . . . " Hardin's
voice jerked. A loud jolt and a strangled
sound leaped over the radio. Both men
stiffened. They waited; 5 minutes, 10
minutes, 12 minutes. Willis flicked the
switch. "Hardin, come in. Do you hear
me? Come in." His face looked haggard
as he turned to Doc.
"Maybe," Doc said, "maybe he's still
unconscious; give him time," but his
face was twisted in fear.
Ten more minutes went by and in
the interior of the Z-30, Doc's disbe-
lieving voice pierced through the radio
static. "What went wrong. God, what
could have gone wrong." Jack Hardin's
dead form was stiffening.
"We have to do it now," said Willis.
"Xo," screamed Doc, but the lever
was pulled and the Z-30 exploded into
dust again.
Buck Rogers was still a fairy tale.
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Scientific imagination
focuses on . . . RADAR. ..
SONAR . . . COMMUNICATIONS . .
.
MISSILE SYSTEMS . . .
ELECTRON TUBE TECHNOLOGY...
SOLID STATE
Challenging professional assignments are of-
fered by Raytheon to outstanding graduates
in electrical engineering, mechanical engin-
eering, physics and mathematics. These as-
signments include research, systems, devel-
opment, design and production of a wide
variety of products for commercial and mil-
itary markets.
For specific information, visit your place-
ment director, obtain a copy of "Raytheon
. . .
and your Professional Future," and ar-
range for an on-campus interview. Or you
may write directly to Mr. John B. Whitla,
College Relations, 1360 Soldiers Field Road,
Brighton 36, Massachusetts.
Excellence in Electronics
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Skimming
Industrial
Headlines
Edited by Paul Cliff
Two Advances in Fluorescent
Lamp Design
Two dramatic concepts in fluorescent
lamp design lia\e been announced by
tbe WestHighousc lamp tiuision.
Where the fluorescent lamp has tra-
ditionally been a tube with a base at
each end for electrical contact, West-
inghouse has unveiled a fluorescent tube
with a base on a single end. Since the
lamp does not require wiring and sock-
ets for both ends, it can be mounted
in one socket much like a conventional
incandescent lamp.
Dr. R. M. Zabel, manager of re-
search and engineering, said that while
single-ended fluorescent lamps have been
under study for several years in the
laboratory, a recent breakthrougli
achieved by Westinghouse researchers
makes it possible to build a practical
single-ended lamp of high efficiency.
The second advance announced by
Westinghouse consists of a U-shaped
fluorescent lamp, which shares many of
the advantages of the single-ended
fluorescent tube since all electrical con-
nections are at one end.
U-shaped fluorescent lamps have an
efficiency equal to or gieater tlian con-
ventional fluorescent lamps. Also, U-
shapcd lamps are only half as long as
lamps of comparable wattage.
Dr. Zabel reported that although tlie
company has not set a date for market-
ing either lamp, the company's commer-
cial engineers are working with archi-
tects, designers, and lighting fixture
manufacturers to determine the scope of
applications to which tiie lamps might
be put.
Some of the immediate uses which
can be foreseen for the new lamps, in-
clude fluorescent installations above dif-
fusing plastic or glass ceilings, decora-
tive lighting in restaurants, bars, and
amusement parks, showcase lighting,
street lighting, signs and displays, school
lighting, and for unusual effects in
lounges, reception rooms, halls and lob-
bies.'
New Test Instrument Described
A new automatic instrument is pro-
viding greater accuracy and reliabilit\'
in measuring the viscosity of photo-
graphic emulsions at Kodak Park
Works.
Kodak scientists tlescribed the instru-
ment as a "rolling ball viscometerer."
The viscometer consists of a preci-
sion glass tube, mounted in an inclined
position in a temperature-controlled
water bath, the scientists said. The tube
is tilled with the liquid to be measured,
and a steel ball, with a variation in size
of less than 6/'l()0,0()() of an inch, is
dropped into it.
The time taken by the ball to tra^•el
the distance between two magnetic coils
that siuround the tube near the top and
bottom is a measure of the viscosity of
the liquid, they explained.
Since the ball is steel, changes it
causes in each of the magnetic fields
start an electronic clock when the ball
passes through one field and stop it
when it enters the other. The time of
passage is thus measured \erv accurate-
ly.^ ,
'
.
The Kodak researchers s,n<l the \ is-
cometer is easy to opciatc and has gi\cu
accuiatc, reproducible results.
Ground Broken for United
Engineering Center
Herbert Hoo\er, representing .300,-
000 members of 18 major engineering
societies, broke ground for the IS-story
I'nited Kngineering Center at United
Nations Pla/.a. The ceremony was at-
tended by an estimated 500 people.
Mr. Hoover was assisted by a fresh-
man engineering student from Hawaii,
j(ir\ Fujimoto, representing the engi-
neers of the future.
In remarks just before he turned the
lirst sh(i\ei-fuil of earth at the site of
the new Center, Mr. Hoover called the
occasion "an event of national import-
ance. The engineering societies in our
country comprise a great army of ovei'
250,000 creative minds covering almost
every branch of the profession."
The United Engineering Center,
scheduled for completion in mid-19f)l,
will house the headquarters of major en-
gineering societies and joint engineering
groups. Their members, Mr. Hoover
said, "are the foundation of securit\- in
our defense and the increase of the
standards of li\ing and comfort for our
people."
"The purpose of this great building
is to facilitate these goals. It will play
a great part in American life. It will
serve all mankind," he concluded.
The Center has been made possible
by contributions from industry and from
thousands of individual engineers. Plans
for the Center have been eight years in
the making. To date, more than 500
companies have contributed nearly $5
nu'llion, and some 56,000 engineers have
added another $3 million.
When completed in 1961, the Cen-
ter's 180,000 square feet of ofHce area
will be occupied by the following
groups
:
American Society of Civil Engineers
American Institute of Mining, Metal-
lurgical and Petroleum Engineers
The American Society of Mechaiu-
cal Engineers.
American Institute (tf I'lectrical En-
gineers
American Institute of Chemical l'"n-
gineers
American Societ\- of Heating Re-
frigerating and Ail-Conditioning Engi-
neers
Illuminating Engineering Society
American Institute of Consulting En-
gineers
American Welding Society
American Institute of Industrial En-
gineers
Society of Women Engineers
The Municipal Engineers of the Cit\'
of New \'ork
Uniteil Engineering Trustees, Inc.
Engineering Societies Library
Engineering Foundation
Welding Research Council
( (jnritiniicil mi Prif^c 40)
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kt one time, grease used in wheel bearings of supersonic jet planes would melt during landings—would even
atch fire! Now this has been solved by a revolutionary new grease developed by Standard Oil research.
Meet the man who put the grease
in greased lightning!
When a jel lands, wheel bearings undergo tem-
perature changes from —40° up to 450°.
Above, Dr. Richard H. Leet, who helped de-
sign a grease that could withstand such pun-
ishment, is shown working in the Standard
ch laboratory
When men started probing into space and flying
at speeds faster than sound, they met a new
and baffling lubrication problem.
Existing greases were good either in cold or
heat, but not in both. A grease was needed that
would not break down under extreme changes
in temperature— from bitter cold one minute to
blow-torch heat the next.
Lubrication experts in the research labora-
tories of Standard Oil, headed, by Dr. Richard
H. Leet, had foreseen the need for such a grease.
And when America's future jet growth hinged
on the development of a revolutionary new
grease, it was ready —as the result of a five-year
research project.
Because of the unique qualities and great
versatility of this new grease, it is also being
used in industry, serving more efficiently and
more economically than previous greases under
conditions of extreme heat and extreme cold.
It is another example of a major contribu-
tion to progress from Standard Oil's research
laboratories. Other examples of the same thor-
ough and painstaking research are the gaso-
hnes and oils millions of motorists buy daily at
Standard service stations throughout the
Midwest and Rocky Mountain region.
What Makes A Company A Good Citizen?
One gauge is a company's usefulness... its con-
tribution to the general welfare. Through re-
search. Standard constantly strives to develop
products thatwill strengthen America's defenses
and help millions of people in their work, in their
homes, and on the road—today and in the future.
Rockets and missiles have moving parts that
must be lubricated at temperatures from — 65**
to 450°. Another special Standard Oil grease
can do this job without breaking down.
STAM».\ltl> Oil. r03ll».\>V ^w'
THE SIGN OF PROGRESS ...
THROUGH RESEARCH
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Kngineeriiig Imlox
KiigiiU'crs' Council for Professional
DevelopiiiiMU
Fii^iticcrs joint Council
Transparent Silicone Potting
Compound
A new silicoiu- pottinji material that
permits visual ami instrument clieckini;
of individual parts within a potted as-
sembly is now on the market produced
by Dow Corninsj Corporation, Mid-
land, Michigan.
This material cures in place to form
a resilient, protective mass that retains
its outstanding dielectric properties and
moisture resistance oxer the wide tem-
perature span of below -(>() up to 201)
degrees C.
No damaging stresses are exerted on
delicate parts by this materi.il either
during or after curing.
Potted circuits can be traced visualh,
and test probes can be accurately di-
rected to connections by simply inserting
them through the gel. Dielectric Ciel
"heals" itself immediatei\ wlien test
probes are removed.
Electronics Cut Road Costs
(icorgia's Highway Department cred-
its electronic equipment with a four-
teen-month savings of $229,681 and
14(1,257 man-hours in earthwork de-
sign. On bridge computations, savings
add up to S10l),()0(l and the time of 1,>
engineers.
Stepping Transistor Made of
Interconnected Elements
A p-n-p-n semiconductor element that
can serve as the basic building block of
a silicon .stepping transistor has been
described by Bell Telephone Labora-
tories. It has potential application to
digital computers, pushbutton dialing,
and telephone switching.
The four-terminal device acts as a
pulse-controlled on-ofif switch. It ma\-
be used as a basic stage in building up
certain logic circuits in digital comput-
ers, such a.s for counting and decoding.
Hy using one element to drive two
others, versatile decoders can be made.
A more complex device, which is fab-
ricated from a single piece of silicon,
can also perform the.se logic functions.
As a prototype arrangement, a stepping
transistor with four stages—or clc-
ment.s—has been made.
The stepping transistor, as fabricated
on a single piece of silicon, performs
the function of a complex circuit. Hence
it is referred to as a "functional de-
vice." The concept of a functional semi-
conductor device is a promising approach
to microminiaturization.
The gas stepping tube utilizes the
bistable voltage-current characteristic of
a gas discharge for its operation. Uni-
directional transfer ot xoltage between
its electrodes—one anode and several
cathodes— is obtained by the nons\in-
metrical geometr\' of the hitter's con-
struction.
The stepping transistor utilizes a
p-n-p-n transistor as the bistable ele-
ment. The design of the structure re-
sults in a bistable voltage - current char-
acteristic between a single common elec-
trode and a set of multiple electrodes.
Nonsymmetrical geometry is employed
to obtain ri unidirectional transfer of
\ olrage.
.\lso, uidike the gas stepping tube,
cIo.se proximity between stages is not
basically required in the stepping trans-
istor. This is why stepping transistor
elements comprising single four-terminal
stages can be separately encapsulated
and connected extenudly.
Defense Dome 'Sees Red'
"litan' optical mateiial l()rm> a
dome for the nose of an infrared-guided
missile. The new material transmits
radiation efficiently up to 8 microns in
the infrared. It is especially resistant to
Irtan optical material finds job as
nose cone for heat-seeking missiles.
cracking <lue to thermal shock when a
missile reenters the earth's atmosphere.
To the eye, objects viewed through the
dome appear rose-colored because of Ir-
tan material's transmission of the red
portion of the \isible spectrum.
Salavaged 7 Billion Pounds of
Aluminum Since 1948
Through research and advancements
in the art of aluminum smelting during
the past decade, a total of more than 7
billion pounds of scrap aluminum has
been salvaged, proces.sed into alloys and
returned to American industry for a
wide variety of uses.
It is predicted that, through expand-
ing knowledge of metallurg\, more than
1 ^ billion pounds will be returned to
the nation's aluminum users during the
next 10 years.
Comparable in e\ei\ way to alloys
made with primar\ aluminum, the
smelters' alloys are converted into cas-
ings for the automobile industry, appli-
ance manufacturers, business machines
and a host of other end use products.
The con.servation and re-use of scrap
aluminum has literalh- saved the U. S.
economy billions of dollars, the Institute
stated. It pointed out that, without the
salvage of 7 billion pounds since 1948,
American users, in duplicating the out-
put with virgin aluminum, would li.i\e
forced to
:
Import 1.3 million tons of bauxite.
Ship the bauxite to the U. S. in l.'^Ofl
Ncnages at 10,000 tons per trip.
Ship to plants 10 million tons of
alumina, coke, pitch, cryolite, sod;i ash.
and other ingredients.
Construct additional facilities to proc-
ess the metal into ingot form.
Consume 67 billion kilowatt hours
of electrical power—an amount equal
to all electricit)- generated in the L . S.
in about a five-week period.
As the principle users of aluminum
scrap, the aluminum smelting itidustry
has been chiefly responsible for the pres-
ervation of the value of the scrap as a
useful conimodit\' and kept it from be-
coming an unwanted, indigestible ilrag
on the nation's economy.
New Plan for Disposal of
Radioactive Waste
Disposal of radioactive wastes by
using sandstone layers thousands of feet
under the earth's surface as an ion-ex-
changing "water softener" was suggest-
ed at the 32nd annual meeting of the
Federation of Sewage and Industrial
Wastes Associations.
Low-level radioactive wastes now are
dumped into streams. A growing prob-
lem is developing as amounts of these
increa.se. Another unsatisfactory disposal
is in buried tanks.
The engineers propose pumping the
water-carried wastes into sandstone lay-
ers below any danger of contaminating
ground water, oil, coal, or minerals.
In passing through the sandstone,
radioactive wastes would be deposited in
manner similar to deposition of minerals
in a water .softener. The pmified water
would return to the surface through a
second well at a distance.
Gravy Fender-Offer
Stain-repellent ties are now being
made by one company. The ties are
guarded against both water and oil
stains and common dirt.
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NEWS FROM THE
NAVY PIER
In and Around Chicago
Chicago art-a stt-cl producers now are
racing old man time. With the steel
strike recessed, the ore boats are bring-
ing ore in as fast as possible to lav in
winter stockpiles.
Meanwhile, area plants have called
back 90,000 steelworkers who haven't
received a paycheck for four months.
U.S. Steel Corp., the nation's largest
producer, expects shipments to reach
near capacity within a few weeks.
Spot shortages may develop during
the winter which probably will be side-
stepped by costlier rail deliveries. How-
ever, with good weather the Crreat
Lakes shipping sea.son can last into the
middle of December. Then the water-
ways will be ice-locked until about
April. Navy Pier, housing the Port of
Chicago (and the Chicago branch U.
of I.) is hoping for good weathei" to
extend the shipping season.
At Navy Pier
Overheard
: Instructor to class—
'Some professors run through courses
like express trains. (^nly trouble is.
they're the only ones riding."
New Courses Added
New courses added to Chicago cur-
riculum include math 341, Differential
Kqviations; math 346, Complex Vari-
ables and Applications; and M.E. 221,
Mechanics of Machinery. With the.se
and other courses, some Navy Pier en-
^Hieers can remain in the city for five
or six semesters.
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ASCE Meeting
I he I .I.e. student ch.-ipter of the
American Society of Civil Engineers
played host to Melvin F]. Amstutz, a
member of the Illinois State Board of
Examiners for Professional Engineers.
He gave an informative talk to mem-
bers of all the engineering societies.
Amstutz began his lecture by briefly
reviewing the history of the National
Society of Professional Engineers. He
explained how the organization was
formed in 1934 for the purpo.se of ad-
vancing the profession of engineering.
The society's membership soon spread
across the country. State chapters of the
N.S.P.E. were formed. Illinois was one
of the first. Soon there were cit\' and
county chapters being formed and today
membership numbers between 50,000
and 60,00(1, There are state chapters
in each of the 50 states with approxi-
mately 400 local chapters.
Amstutz went on to enumerate the
unceasing activities of the N.S.P.E.
today. The society constantly is striv-
ing to protect the rights of Professional
Engineers. These rights include that of
the freedom of an engineer to practice
withoirt joining a union. This has been
one of the most important achievements
of the societ)-. Union officials constanth
have opposed legislative action which
would protect the engineer. It has been
mainly through the efforts of the .society
that these laws have been passed. An-
other act which the society was instru-
mental in helping to pa.ss was that of
declaring engineering a profession. It
constantly has endea\ored to have state
(('.rjiitiniitd on Payc 42)
Use Professional/^
Tools pr.^
NOW ^ J^^
A.WJABIR imported
CASTELL with famous
Black Gold graphite,
or LOCKTITE with
NO SLIP* SPIRAL GRIP
lead holder and
Blatk Gold Imported
9030 Castell Lead.
Nothing is more
important to you in the
formative phase of your
education than to develop
professional habits.
A.W.Faber Black Gold
graphite has helped i
countless thousands of
seasoned Pros acquire
the "golden touch".
It is available to you
either in the world-
renowned Castell wood
pencil or in the Spiral
Grip TEL-A-GRADE
LOCKTITE with degree
indicator.
Black Gold graphite tests
out at more than 99%
pure natural carbon.
It is smooth, grit-free
and black as a raven's
wing. It takes a long,
keen point and resists
heavy pressure in
drawing or drafting.
Whether your talents are
creative or interpretive,
you'll do better work
once you acquire the
"golden touch" with
professional Castell
tools. 20 superb degrees,
8Bto lOH. Pickup
some Castells at your
convenient supply
store today.
A.W.FABER-C45rfli
PENCIL CO., INC. NEWARK 3, N. J.
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MARS outstanding design SERIES Navy Pier
i C'inliniK il JKji. I',u,c 41)
brings 'em back alive
Today's binning pioblcni in space flight is how-
to case a rocket safclv back to earth, witliout being
consumed by the metal-melting friction of our dense
atmosphere. Design Engineer Carl [. Ranschenbcrger's
ingenious suggestion is a ]3air of wings, locked for-
ward at blast-off, later folded back into flving position
(insert) by hydraulic cylinder controls for a slow, safe
descent. Mr. Rausehcnbcrgcr also envisions a retract-
able glass nose cone, heatproof to withstand the take-
off, drawn back to admit air to a jet engine on the
return flight.
This outstanding solution to a timelv design
problem may already exist in working drawings on
somebod\'s drafting board, or even in mock-up form.
But whether a project is dc\eloped today, tomorrow
or the year after next, it will always be important to
shape ideas into realities with the best of drafting tools.
In pencils, of course, that means Mars, long the
standard of professionals. Some outstanding ncw^ prod-
ucts ha\e recently been added to the famous line of
Mars-Tcchnico push-button holders and leads, Laiiiio-
graph pencils, and Tradition-Aquarcll painting ju-ncils.
These include tlie Mars Pocket-Tcchnico for field use:
the effieient Mars lead sharpener and "Draftsman"
pencil sharpener with the adjustable point-length fea-
ture; Mars Lumoehrom. the color-drafting pencils and
leads that make color-coding possible: the new ^hlrs
Non-Print pencils and leads that "drop out" your
notes and sketches when drawings are reproduced.
The 2886 Mars-lumogroph drowing pencil, 19 de
grees, EXEXB to 9H. The 1001 Mors-Technico
push-butlon lead holder. 1904 Mors-Lumogropl
imported leads, 18 degrees, EXB to 9H. Mar,
lumoehrom co/or-dra(fing pencil, 24 colors.
J.S. TAEDTLERINC.
HACKENSACK, NEW JERSEY
at all good engineering and drawing material suppliers
i whii'h wduld rcciuirc all
I he rc};istcic(l. Tlu-rc is such
1.1 us pa
CIlflilU'tTS to 1
.1 law in Illinois which not only for-
iiids aiuonc to call themselves profes-
sionals unless registered but also defines
tin- term engineer.
.Anistut/. then further discussed the
engineer by talking about how a person
goes about becoming a Professional Kn-
g'neer. He explained that a test is given
to the prospective engineer a.s soon as
he completes his education. This is re-
ferred to as Engineer in Training exam
and deals basically with the material
covered during one's college \ears. After
a period of time has been spent in ac-
tual iiractice, another exam is given
y liich measures the amount of knowl-
edge acquired from on-the-job experi-
ence. Upon pa.ssing both exams the
anplicant becomes a professional ens^i-
neer. Amstutz said that many compatres
are adopting the policy of hiring only
resnstered engineers and more probably
will do so in the future.
I
Academic Profile
I wo students are standing in the
halls, slide rules at their hips. It is
early spring.
"Say Bill, do you know where there
are any siunnier jobs available?
"
"Yeah, .sure. I just got one from
Prof. Wal raven."
And so it goes, lines of engineers
shuffle to Prof, Walraven's oflSce in
search of jobs. Prof. Walraven has con-
tact with more than 250 engineering
companies that request student employ-
ment.
This i.s only one of the functions of
Prof. Walraven who is chairman of
the 101 (hawing courses in the G.E.
department. In addition to his academic
duties, he is the University representa-
tive to A.S.E.E. (American Society of
Engineering Education). In this capac-
ity he is able to study the engineering
programs of other schools and compare
the Chicago program to theirs.
Prof. Walraven was born in So\ith-
ern Illinois. He received his Masters
at the U. of I. and started his doc-
torate. He went into industry so he
could bring practical experience to the
classroom.
In w r i t i n g General Enginccrin<i
Piohliiiis. a lab manual. Prof. Wal-
raven and a co-author presented practi-
cal engineering problems to the students
in an academic manner.
Prof. Walraven, a family man, has
three children. He admits he has little
spare time, but when he can, he turns
to technical writing.
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He's an
Allis-Chalmers
Engineer
He has confidence born of knowing where he's going and how he's
going to get there. The graduate training program at Allis-Chalmers
helped him decide on a specific career — and he had a choice of many.
He knows his future is bright because Allis-Chalmers serves the growth
industries of the world . .
.
produces the widest range of industrial
equipment. He is confident of success because he is following a suc-
cessful pattern set by Allis-Chalmers management.
Here is a partial list of the
unsurpassed variety of ca-
reer opportunities at Allis-
Chalmers;
Types of jobs
Design
Development
Monufacluring
Application
Soles
Service
Industries
Agriculture
Electric Power
Nucleor Power
Poper
Petroleum
Steel
ALLIS-CHALMERS fACl
Equipment
Steam Turbines
Hydraulic Turbines
Switchgeor
El.
acto
Crushers
Tractors
Earth Movers
Motors
Control
Pumps
Engines
Diesel
Gas
Fields
Metallurgy
Stress Analysis
Process Engineering
Mechanical Design
High Voltage Phenomena
Nucleonics
Electronics
Hydraulics
Insulation, Electricol
Thermodynamics
from GTC to "VIP"
The graduate training course
helps you decide on your "Very
Important Position," by giving
you up to two years of theoretical
and practical training. This course
has helped set the pattern of ex-
ecutive progress since 1904. For
details write to Allis-Chalmers,
Graduate Training Section, Mil-
waukee 1, Wisconsin.
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S'umhrrThrrrofaSerict ENGINEERING GRADUATES—YOUR
STEPPING
TO
SPACE
Stabilized in orbit, the space vehicle is pre-
pared to perform the functions for which it was
designed. With experience, you will establish
your reputation as a professional engineer and
will thus be qualified to assume more and more
technical responsibility.
At McDonnell— young engineers will find
the opportunity to train for the particular type of
work they enjoy most: to assume increasing re-
sponsibility as they become ready for it ; to have
their efforts carefully, fairly, and impartially
evaluated ; and be compensated accordingly.
Learn more about our company and com-
munity by seeing our Engineering Representa-
tive when he visits your campus, or, if you
prefer, write a brief note to : Raymond F. Kaletta
Engineering Employment Supervisor
P.O. Box 516, St. Louis 65, Missouri
John H. Suchan. BSCE. Iowa State U., '51, Supervisor Strength
Engineering, standing to the left; and Floyd J. Smith, Jr., BSME,
U. of Illinois, '49, Project Mercury Test Coordinator, are seen here
discussing orbit velocities required for Project Mercury, manned
space capsule.
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BRAIN TEASERS
Edited by Steve Dilts
NOTE: Due to the unavoidable delay in the printing of the November issue the
Brain Teaser contest will begin this issue. Dead line for entries will be Jon. 15th.
A gang of boys made a raid on the
Perkins orchard and came back with :i
quantity of apples, which were then
pooled and divided equally among
them. Michael said he thought it would
be fairer to share by families instead of
by individuals. As there were two John-
son brothers and two Fairbanks broth-
ers, redivision by families would have
increased each share by 3 apples. With
the argument at its height, along came
Fred, who, being the oldest of the gang,
was appealed to as arbiter. Fred decided
that it would be unfair to share by
families. Furthermore, he pointed out.
he himself would certainly have partici-
pated in the raid, to the great increase
of bouty, had he not been detained by
a compulsory engagement with a rug-
beater. But as head of the gang he was
entitled to a share. Fred had a way of
winning his arguments, so each boy con-
tributed one apple to him, making equal
shares all around. How man\ apples did
the boys gather?
Prove that at a recent convention of
biophysicists the number of scientists in
attendance who shook hands an odd
nvimber of times is even. The same
problem can be expressed graphically as
follows. Put as many dots (biophysicsts
as you wish on a sheet of paper. Draw
as many lines (handshakes) as you wish
from any dot to an\' other dot. A dot
can "shake hands" as often as you
please, or not at all. Pro\e tliat the
number of dots with an odd number of
lines joining them is even.
Smith, Brown and Jones agree to
fight a pistol duel under the following
uiuisual conditions. After drawing lots
to determine who fires first, second and
third, they take their places at the cor-
ners of an equilateral triangle. It is
agreed that they will fire single shots in
turn and continue in the same cyclic
order until two of them are dead. At
each turn the man who is firing ma\' aim
wheiever he pleases. All three duelists
know that Smith always hits his target,
Brown is 80 per cent accurate and Jones
is 50 per cent accurate. Assuming that
all three adopt the best strategy, and
that no one is killed by a wild shot not
intended for him, who has the best
chance to survive ? A more difficult ques-
tion : What are the exact survival prob-
abilities of the three men?
-:if * *
An unlimited supply of ga.soline is
available at one edge of a desert 800
miles wide, but there is no source on
the desert itself. A truck can carry
enough gasoline to go 300 miles (this
will be called one "load"), and it can
build up its own refuelins' stations at
nnx spot along the way. These caches
may be of any size, and it is assumed
that there is no evaporation loss. What
is the minimum amount (in loads) of
gasoline the truck will require in order
to cross the desert? Is there a limit to
the width of a desert the truck can
The most popular problem ever pub-
lished in Till- Jiniricdti Mathematical
Monthly, its editors recently disclosed,
is the following. It was contributed by
P. L. Chessin of the Westinghouse Elec-
tric Corporation to the April, lQi4,
issue.
"(^ur good friend and eminent nu-
merologist. Professor Euclide Paracelso
Bombasto Umbugio, has been busily en-
gaged in testing on his desk calculator
the 81 X 10" possible solutions to the
problem of reconstructing the following
exact long division in which the digits
were indiscriminately replaced by x save
in the quotient where the\ were almost
entireh' omitteil.
8
XXX) xxxxxxxx
XXX
xxxx
XXX
xxxx
xxxx
"Deflate the Professor! That is, re-
duce the possibilities to (81 X 10")"."
Because any number raised to the
power of zero is one, the reader's task
is to discover the unique reconstruction
of the problem. It is easier than it looks,
yielding readily to a few elementary in-
sights.
The answers will appear next month.
Here are the answers to last month's
brainteasers.
Four airplanes will do the trick. One
solution
:
Planes 1, 2, J and 4 take off to-
gether. After going 1/6 of the distance
around the earth, planes 1 and 4 trans-
fer half their remaining fuel to planes
2 and 3. As 2 and 3 continue for an-
other l/'6 of the wa\-, planes 1 and 4
return to base. Plane 3 nr>w transfers
its fuel to 2.
•:•:- * *
If you place the point of a compass
at the center of a black square on a
chessboard with two-inch squares, and
extend the arms of the compass a dis-
tance equal to the square root of 10
inches, the pencil will trace the largest
possible circle that touches oidy black
squares.
* * »
Writing a three-digit number twice is
the same as multiplying it by 1,001.
This number has the factors 7, 1 1 and
13, so writing the chosen number twice
is equivalent to multiphing it by 7, 11
and 13. Naturally when the product is
successively divided by these same three
numbers, the final remainder will be the
original number.
-:S « *
The quickest way to solve this prob-
lem is to run the scene backward in
time. A minute before the crash the
9,000 niile-per-hour missile is clearly
150 miles from the meeting point and
the 21,000 mile-per-hour missile is 350
miles from the same point, making the
distance between them tOO miles.
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New American Society for IVIetals Headquarters
[^^s;^
NEW HEADQUARTERS BUILDING, AMERICAN SOCIETY FOR METALS, Novelty, Ohio, east of Cleveland.
Architect: John Terence Kelly. Consulting Engineer: Mayer and Valen-
tine. General Contractor: Gillmore-Olson Company. Plumbing and
Heating Contractor: Spohn Heating & Ventilating Company. Dome
Design: R. BucKMiNSTER FULLER, Synergetics, Inc.
Imagination shows in the building
— practical planning in the choice of Jenkins Valves
Metals Park . . . dramatic new Headquarters of the
American Society for Metals, is a showcase for the
wonderful world of metals.
The geodesic dome, "world's largest space lattice,"
required thirteen miles of tubing and rods in open-
work trellis. It stands as a monument to man's imag-
ination in the use of the raw elements of the earth,
as symbolized in the circular Mineral Garden below.
At Metals Park, metals are everywhere and every-
thing— providing an ideal background for ASM's
many services to 30,000 members in the metal
industry.
You would expect men of metals to choose metal
products of superiority for their headquarters. And
they did— including Jenkins Valves for all plumb-
ing, heating and air conditioning lines. They had
good reason: superior metals give Jenkins Valves
the extra stamina that makes them famous for long
life and dependability.
Whenever a building is planned with the future in
mind, it's wise to specify or install Jenkins Valves.
They're the practical choice to assure longtime
efficiency and economy— and they cost no more.
Jenkins Bros., 100 Park Ave., New York 17,
JENKINS
LOOK FOR THE JENKINS DIAMOND
VALVE S
)ND^^^®
SOLD THROUGH LEADING DISTRIBUTORS EVERYWHERE
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What is a
Timken
tapered
roller
bearing?
IT'S an anti-friaion bearing that's geometrically de-
signed to give true rolling motion— and precision-
made to live up to that design. Here's how you, as an
engineer, can benefit from Timken" bearings:
A Tapered design enables a Timken roller bearing• to take any combination of both radial and
thrust loads. You'll often find that one Timken bearing
does the load -carrying job of tv^'o ball or straight
roller bearings.
BFull line contact between rollers and races gives
• Timken bearings extra load-carrying capacity.
This enables a design engineer to cram maximum
capacity into minimum space. And Timken bearings can
be pre-loaded for accurate gear or spindle alignment.
CCase carhurization makes the steel of Timken
• bearing races and rollers hard on the outside
to resist wear, tough on the inside to resist shock.
This prolongs the life of Timken bearings. And the
steel we start with is the best. It's nickel-rich for
toughness.
What is Better-ness? its our word for the
result of the ceaseless American urge to make machines
that do more, do better, do faster. Our engineers help
make Better-ness possible. They've pioneered every
major tapered roller bearing advance. And they work
right at the drawing board with engineers of every
major industry. It's exciting, rewarding work with a
future.
If you would like to help create Better-ness on our
engineering team, write Manager, College Relations,
The Timken Roller Bearing Company, Canton 6, Ohio.
BETTER,-NESS rolls on
DECEMBER, 1959
tapered roller 1>ea.ring:s
rir$t hi beariug value jor 60 years
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Begged, Borrowed, and .
Edited by Jack Fortner
A \iT\ rich deposit of oil was liis-
i()vcn-(i 1)11 the farmer's land, liiniu'di-
atfly he rushed into town to purch:iM-
a new car. An obliging salesman show ed
him a sleek roadster selling for $5,00(1.
"I nni prepared to pay cash," said
the farmer. "Will I get a discount?"
'AVhy certainly," replied the salrv-
man. "We will give you a 10', dis-
count on a cash purchase."
Not being confident on his abilit\- as
a n\athematician, the farmer said he
would think it over and return later.
He walked into a restaurant and o\er
his coffee tried to figure what his dis-
count would be, but to no avail. Final-
ly in desperation he turned to the
waitress and asked. "If I ga\e \()u 10',
of $\()(^0 how much would sou take
ofi?"
Blushing prettily, the waitress whis-
pered, "Would my earrings bother
you?"
M.E. Problem Test No. 2
A crosseyed woodpecker with a cork
leg and synthetic rubber bill required ]/,
hour to peck Y^ of the distance through
a cypress log 53 years old. Shingles cost
79c per hundred and weigh 8 pounds
apiece .The log being pecked upon is
,34 feet long and weighs 46 pounds per
foot. Assuming that the coefTficient of
friction between the woodpecker's bill
and the cypress log is 0.097 and there
is negligible resistance to diffusion, how
many units of vitamin B, will the wood-
pecker require in pecking out enough
shingles for a $75,000 barn with de-
tachable chicken house? The wood-
pecker has efficiency of 97 per cent, and
gets time and half for overtime.
The engineer returned home one
night at a late hour, and finding dif-
ficulty with his equilibrium, made con-
siderable noise in the hallway. Sudden-
ly there was a sound of crashing glass
which awakened his wife.
"John," she called, "What's the mat-
ter?"
From downstairs came a low mumble,
"I'll teach those goldfish to snap at
me."
There .ire those who claim that silk
isn't the best thing in the world, but
most people will agree it is about the
nearest thing to it.
She was a gorgeous girl,
.And he was a lo\iiig male.
He praised her shape in English,
h'rench, Italian, and Braille.
Prof. : "Why don't you answer when
1 call your name?"
ME: "I nodded my heail."
Prof. : "You don't expect me to hear
the rattle all the way up here do you?"
The fellow and girl charged around
,1 corner and bumped smack into each
other. They stepped back, apologized
and started up again. But they both
dodged in the same direction and
bumped once more. Again they started
up, bumped and apologized. This time
the fellow stepped back, raised his hat
and gallantly remarked, "Just once
more, cutie, then 1 realh lia\e to go."
Mottoes:
Freshman Girl: "Mother knows
best."
Sophomore (jirl: "Death before dis-
honor."
Junior Girl: "Nothing \eiitured,
nothing gained."
Senior (iirl: "Bo\s will be boys."
Freshman: "What does 'Fantasy'
mean ?"
Senior: "A stor\- in which the char-
acters are ghosts, gobliii>, \irgins, and
other supernatural beings."
Two Wacs returning late one night
got into the wrong barracks—those of
the enlisted men. (^ne lost her head and
ran: the other remained calm and col-
Then there was the chemical engi-
neer who died from drinking shellac.
The boys all said he had a good finish.
ENGINEERS CORN TEST
Connect 20,000 volts across a pint.
If the current jumps it, the product is
poor.
If the current causes a precipitation
of lye, tin, arsenic, iron slag, or .iluni,
the whiskey is fair.
If the liquor chases the current back
to the generator, you've got good
whiskey.
The origin of the e.xpression, "hur-
rah for our side!" goes back to the
crowds lining the streets when Lady
Godiva made her famous sidesaddle ride
through the streets of Coventry.
Some girls are cold sober.
Others are always cold.
During mock maneuvers an army
commander ordered a notice to be dis-
played on a bridge stating: "This bridge
has been destroyed by air attack." But
to his chagrin, he noticed through his
field glasses that a foot regiment was
cro.ssing the bridge despite his orders.
He sent his adjutant to the officer in
charge post-haste to find out how he
dared to defy his orders. An hour later
the adjutant was back. "It's all right,
sir," he reported. "The troops are wear-
ing signs saying 'We are swimming'."
Two enterprising young men on a
train decided to make the acquaintance
of the young lady across the aisle from
them. Said the first gentleman, "M\
name's Peter, but I'm no saint." Added
the second, "My name's Paul, but I'm
no apostle." Replied the flustered young
ladv, "My name's Mary and I don't
know what to sav.
"
"She isn't my best
best."
-just ecks
Bus driver: ".'\11 right back there?"
Feminine Voice: "No, wait till I get
vn\ clothes on."
Then the driver led a .stampede to
the rear and watched the girl get on
with a basket of lauiulry.
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Photography
'w^orks for
the Elngineer
Design pn
suggested by high-spnd iiidiinii p
slow down motion so thai ii can bt
There's hardly a spot in business and
industry today w here photography does
not play a part at simplifying or easing
work and routine. It works in research,
on the production line, in the engineer-
ing and sales departments, in the office.
And everywhere it saves time and costs.
You will find it valuable in whatever
you do. So be sure to look into all the
ways it can help.
EASTMAN KODAK COMPANY
Rochester 4, N.Y.
CAREERS WITH KODAK:
With photography and photographic
processes becoming increasingly impor-
tant in the business and industry of
tomorrow, there are new and challeng-
ing opportunities at Kodak in research,
engineering, electronics, design, sales,
and production.
If you are looking for such an inter-
esting opportunity, write lor inlorma-
tion about careers \sith Kodak. Address;
Business and Technical Personnel
Department, Eastman Kodak Company,
Rochester 4, N. Y.
IN PRODUCTION
PiodiKlion lint- assemblers, working
Irum ]jlii)lc)'4raphic color transparencies,
cpiickK and accurately connect the
iiitiicatc ina/c ol nuilti-colorcd wires.
IN SALES
Ph(it(iL;iaphs pJa\ a major lolc in prosidmg
manat;enient with an up-to-date record of
physical facilities— plants, branches and
sales offices.
One of a series
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Q. Mr. Savage, should young engineers
join professional engineering socie-
ties?
A. By all means. Once engineers
have graduated from college
they are immediately "on the
outside looking in," so to speak,
of a new social circle to which
they must earn their right to be-
long. Joining a professional or
technical society represents a
good entree.
Q. How do these societies help young
engineers?
A. The members of these societies
—mature, knowledgeable men
—
have an obligation to instruct
those who follow after them.
Engineers and scientists—as pro-
fessional people—are custodians
of a specialized body or fund of
knowledge to which they have
three definite responsibilities.
The first is to generate new
knowledge and add to this total
fund. The second is to utilize
this fund of knowledge in service
to society. The third is to teach
this knowledge to others, includ-
ing young engineers.
Q. Specifically, what benefits accrue
from belonging to these groups?
A. There are many. For the young
engineer, affiliation serves the
practical purpose of exposing his
work to appraisal by other scien-
tists and engineers. Most impor-
tant, however, technical societies
enable young engineers to learn
of work crucial to their own.
These organizations are a prime
source of ideas— meeting col-
leagues and talking with them,
reading reports, attending meet-
ings and lectures. And, for the
young engineer, recognition of
his accomplishments by asso-
ciates and organizations gener-
ally heads the list of his aspira-
tions. He derives satisfaction
from knowing that he has been
identified in his field.
Interview with General Electric's
Charles F. Savage
Consultant— Engineering Professional Relations
How Professional Societies
Help Develop Young Engineers
Q. What contribution is the young en-
gineer expected to make as an ac-
tive member of technical and pro-
fessional societies?
A. First of all, he should become
active in helping promote the
objectives of a society by prepar-
ing and presenting timely, well-
conceived technical papers. He
should also become active in
organizational administration.
This is self-development at work,
for such efforts can enhance the
personal stature and reputation
of the individual. And, I might
add that professional develop-
ment is a continuous process,
starting prior to entering col-
lege and progressing beyond
retirement. Professional aspira-
tions may change but learning
covers a person's entire life span.
And, of course, there are dues to
be paid. The amount is grad-
uated in terms of professional
stature gained and should al-
ways be considered as a personal
investment in his future.
Q. How do you go about joining pro-
fessional groups?
A. While still in school, join student
chapters of societies right on
campus. Once an engineer is out
working in industry, he should
contact local chapters of techni-
cal and professional societies, or
find out about them from fellow
engineers.
Q. Does General Electric encourage par-
ticipation in technical and profes-
sional societies?
A. It certainly does. General Elec-
tric progress is built upon cre-
ative ideas and innovations. The
Company goes to great lengths
to establish a climate and in-
centive to yield these results.
One way to get ideas is to en-
courage employees to join pro-
fessional societies. Why? Because
General Electric shares in recog-
nition accorded any of its indi-
vidual employees, as well as the
common pool of knowledge that
these engineers build up. It can't
help but profit by encouraging
such association, which sparks
and stimulates contributions.
Right now, sizeable numbers of
General Electric employees, at
all levels in the Company, belong
to engineering societies, hold re-
sponsible offices, serve on work-
ing committees and handle im-
portant assignments. Many are
recognized for their outstanding
contributions by honor and
medal awards.
These general observations em-
phasize that General Electric
does encourage participation. In
indication of the importance of
this view, the Company usually
defrays a portion of the expense
accrued by the men involved in
supporting the activities of these
various organizations. Remem-
ber, our goal is to see every man
advance to the full limit of his
capabilities. Encouraging him to
join Professional Societies is one
way to help him do so.
Mr. Savage has copies of the booklet
"Your First 5 Years" published by
the Engineers' Council for Profes-
sional Development which you may
have for the asking. Simply write to
Mr. C. F. Savage, Section 959-12,
General Electric Co., Schenectady
5, N. Y.
*LOOK FOR other interviews dis-
cussing: Salary • Why Companies
have Training Programs • How to
Get the Job You Want.
generalBelectric
